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No machine was ever built by the Ingersoll-Rand 
Company merely with the idea of meeting a 
competitive price. 
























Quality was the first consideration. Price was 
secondary. For unless a price is a true 
measure of value, it is a false price, and 
no safe standard for comparison. 

Ingersoll-Rand Air and Gas Compressors, Rock 
Drills, Core Drills, Hammer Drills, Coal 
Cutters, Stone Channelers, Air Hoists and 
Pneumatic Tools are built with the idea of 
making them as good as such machines can 
be made. 

Then the price is made to conform with the value 
represented. 

Do you buy on a price basis, or on a value basis ? 


INGERSOLL- 
RAND CO. 
11 Broadway, NEW YORK 
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LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) ” ° e 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 
Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 


Write for prices and full information. 


Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘‘LUBROLEINE.” 








Goodrich Hose 


FOR MECHANICAL USE 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 1 


Distinguished by 


The Mark te of Quality 


MANUFACTURED BY 


Ghe B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 


Our Products are also handled in 
NEW YORK by BUFFALO 


THE B. F. GOODRICH COMPANY OF NEW YORK 
SEATTLE 


and in 
SAN FRANCISCO LOS ANGELES 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 





where up-to-date equipment and close saving, combined 






with economy of operation, are sought for. 














The Isbell Vanner is as far in advance, from both a mechanical 
and metallurgical standpoint, of the present type of vanning 


machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 

Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin N . 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 
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A STEADY 
Air Supply 


for your rock drills, 
hammer drills, coal 
cutters, pumps, 
hoists or mixers is 
what you necd to 
keep your work in 
progress at maxi- 
mum speed and 
economy. 

A Steady Air 
Supply, up to pres- 
sure at all times, is what you will get from Sullivan ‘‘W B 2’’ Two Stage Tandem Compressors. 

Conservative ratings, backed by materials ample in amount and of the best quality, and by 
painstaking construction, have given these compressors a high reputation for dependability and 


efficiency. 
Ask for New Bulletin No. 958 J 








ROCK DRILLS HAMMER DRILLS STONE CHANNELERS DIAMOND CORE DRILLS 


Butte, Mont. Sullivan Machinery Co. San Francisco 


Bemeeian Al Fn y, «(122 S0.MICHIGAN Ave. Bina Seti 
Cobalt, Ont. noxville Paris, France Spokane 
Denver, Colo. Nelson, B. C. Cc H ICAGO, iL... St. Louis Sydney, Aust. 














Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWUOD STANDARD CONTRACTOR’S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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The Slogan of the Cameron:—“Character: The Grandest Thing.” 











CAMERON PUMPS 


REDUCE PUMPING COST 








Regular Boiler 
Feed Pattern 


CAMERON: 


STEAM PUMP 
S1ZE2 @: Nome 
' “)THE A,S.CAMERON 
STEAM PUMP WORKS 
EB*239sT N.Y 
© ro Oy 





Cameron Pumps are the simplest, as they have the fewest working parts, 
and require the least possible attention and care. 

Designed and built in the light of over 50 years’ experience, they easily 
withstand the severe strains that convert ordinary pumps into ‘‘scrap’’. This 
fact has been repeatedly demonstrated in the experience of users. 

Here is an instance: 

‘*I have here a couple of steam pumps left by former owners, which, 
while having given little service, are fit candidates for the scrap pile. One is at 
present being used for boiler feed, but will be replaced by one of your No. 2a boiler 
feed pumps as soon as it arrives, With your pump the pump cannot com- 


pare in any respect. L. C. Wyman, Supt., 
Huizopa, Chih., Mexico.’’ 








When you buy a Cameron Pump you get insurance against disappoint- 
ment—against large repair bills. You get a pump with a record for success in 
the very sort of service you require, for Cgmeron Pumps have repeatedly met 
every conceivable condition of pump service. 


Catalog No. 11 Illustrating and Describing all types of 
Cameron Pumps, sent on request to interested pump users. 


A. S$. GAMERON STEAM PUMP WORKS 


FOOT OF EAST TWENTY-THIRD STREET, NEW YORK 
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Gardner -Rix Compressor 


MASON 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
maintain an even 
pressure of 


Steam, 


Air 








or Enclosed, Self-Oiling and Noiseless. 

High Speed—single and duplex types. 

Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 

Can be directly connected to gasoline engine or 


motor. 
WRITE FOR NEW CATALOGUE Write for information on this machine, also on 


our horizontal belt and steam compressors. 
Mason Regulator Co. ° —" 
Boston, Mass., U. S. A. 





Gardner Governor Compressor Co. 
QUINCY, ILL. ) 








The C. & G. Cooper Company 


ENGINE BUILDERS 








Steam Gas 
Engines Engines | 
50 350 
to to 
10,000 3,000 
os... w. P. | 





THE HOME OF THE COUPER 


Home Office and Works—MT. VERNON, Ohio. 


BOSTON, 201 Devonshire Street PITTSBURG, 604 Frick Buiiding 
NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
PHILADELPHIA, Drexel Building CHICAGO, 1539 First National Bank Building 





DETROIT, 804 Ford Building 
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SERVICE vs. COST 


When you are investigating air compressors 
with a view to buying, which do you con- 
sider more important—price, or value? 





And when you have about decided to whom 
} your order will go, upon which have you 
based your decision — upon cost, or 
upon service ? 


. Some compressors—the lower priced ones— 

bear a price which is representative of 
the materials and labor entering into 
~ them. 








Other compressors—the ones worth buy- 
ing—have a price which covers not 
merely materials and labor, but service 
as well. 

Compare prices in these two cases, and 
consider the difference as what you 
pay for service—for wearing power 
—for earning capacity—for lasting 
quality. 

You will find you are paying a very low price 
for what is really the most important 
element in the machine. 


In Ingersoll-Rand air compressors you 
+ : will buy more service at lower cost 
than in any others on the market. 


Ingersoll-Rand Co. 





] DOMESTIC OFFICES: 
I Birmingham Butte Cleveland Duluth Philadelphia St. Louis San Francisco 
Boston Chicago Denver El Paso Pittsburg Salt Lake Seattle 
FOREIGN OFFICES: 
Budapest Johannesburg Melbourne Montreal Valparaiso 
Dusseldorf Kobe Mexico Paris Yokohama 
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ENGINEERS 
AND 
CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 





COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘‘Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns - Roger 
Mfg. Co. 
1718 California St., 
DENVER, - COLO. 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 








BECAUSE-— 

They use Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important-features anywhere. 

All parts are made much heavier than even the 
most severe stresses upon them require. 

The dies and-dolly are much larger, insuring long 
life and low cost of renewal. 

Mfg. by T. H. PROSKE, 
Denver, Colo. 


BECAUSE- 

They can be operated either as right or left-handed 
machines—an exclusive ‘“‘Ajax”’ feature. 
; os use no power when not actually sharpening 

rilis. 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold by INGERSOLL-RAND CO. 
All over the world. 














For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 

ARIO COMPRESSOR OIL 
For Air Cylinders of Steam-driven 
Compressors. 

VACUUM 600 W CYLINDER OIL 
For Steam Cylinders‘of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


For SALE By 
STANDARD OIL CO. 


(Incorporated.) 


THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. 


(Incorporated.) 





VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 
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There’s a Pile : : 
of Money for Dixon’s Pipe 


You in Sand- || Joint Compound 
Blasting 


will be found better than red 


If you realized how much, 





i: sania’ Stee yan tone or white lead for the making 
to install th “PANG- ~ 
BORN” Modern High up of all threaded connections. 
Pressure SAND-BLAST 

System. 


Dixon’s Compound is a lubri- 


The savings resulting from this system are so great 


that we guarantee our apparatus to hand you back its cant rather than a cement and 

cost at the end of the first six months. 1 = ts ° ki 
There’s only one thorough, practical and really sO not on 7 assistS 11 ma ing 

economical way to clean castings. And it /sn’¢t by the a Te : anemia 

old methods. tight joints, but permits of 
Let us tell you how you can install an equipment easy disconnection. 

without risk. We guarantee double the work at half the . 


cost of other makes, 


Booklet 188-D free on request. 
WRITE FOR CATALOG. 


THomaS W.PANGBORN company JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY Jersey City, N. J. 


General Offices: 56 Hudson Street 


























TheRepublic Rubber Co. 


Manufacturers of 


igh Grade Hose 


for Steam, Air Drill, Suction, Water, etc. 


Rubber Belting and Calves 
FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 


NEW YORK PITTSBURG 
CHICAGO SAN FRANCISCO 
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PNEUMATIC HAMMERS ELECTRIFY 
HOOSAC TUNNEL 


The Hoosac Tunnel is the longest tunnel 
in the United States, and only within the 
present year have trains been run through 
it by any other motive power than steam. It 
is now completely equipped with and oper- 
ated by electricity, and an account of its elec- 
trification forms the piece de resistance in a 
recent issue of the Electric Railway Journal. 
The most strenuous part of the work was, of 
course, the drilling of the holes and the se- 
curing of the hangers and wires through the 
tunnel. The following account is reproduced 
from the source indicated. 

The erection of the hanger brackets and 
stringing of wires in the tunnel was carried 
on under the most difficult working condi- 
tions. Only one track at a time was given 
up to the contractors and trains were oper- 
ated constantly on the other track at inter- 
vals as frequent as: safety permitted. At all 
times when work was being done in the tun- 
nel the air was very bad, because of the 
smoke and gases from oil and coal-burning 
locomotives passing through on the single 
track in use. After the passage of a train, all 
work had to be suspended for ten to twenty 
minutes, sometimes longer, to allow the worst 
of the smoke to clear out. It was found 
necessary to construct air compartments on 
the train supplied with cleaned air from the 
compressor car to serve as refuges for the 
men during such periods. Owing to atmos- 
pheric and traffic conditions, the construction 
force was able to utilize less than one-half the 
time in actual work. These factors more than 
doubled the time that would otherwise have 
been necessary for the construction work in 
the tunnel. The tunnel is ventilated from a 


central shaft 1,100 feet deep, at the top of 
which is a large suction fan which draws 
fresh air into the tunnel from both portals 
and exhausts the smoke and gases up through 
the shaft. With a strong wind from the east 
or west the far end of the tunnel is sometimes 
very poorly ventilated. 
CONSTRUCTION TRAINS. 

The railroad furnished and equipped for 
the contractor two special tunnel work trains, 
each consisting of an oil-burning locomotive, 
two locomotive tenders, a boxcar containing 
an engine-driven generator, a box car contain- 
ing three blacksmiths’ forges and anvils, an 
air compressor car, thirteen platform cars, a 
coach fitted up as a dining car and a freight 
caboose. The platform cars were ordinary 
flat cars on which were built working plat- 
forms 11 ft. above the rail with low sides to 
prevent the workmen from falling off. Posts 
6 in. x 4 in. were set in each stake pocket 
and cross beams of the same size were framed 
across to support the 2-in. plank floor. The 
car floors and the working platforms were 
made continuous ‘throughout the train by 
steel aprons at the ends. Trap doors were 
built in each working platform so that the 
men could reach the car floor by ladders. 
A 1%-in. air pipe for the compressed air sup- 
ply was run along each side of the working 
platforms and globe valves were inserted at 
frequent intervals for attaching the drills. On 
the floor of every third platform car a wooden 
air lock 14 ft. x 5 ft. x 4 ft. was built, into 
which the men could retreat during and after 
the passage of a train. An air valve was 
provided inside these locks which when par- 
tially opened created sufficient pressure to keep 
out the surrounding smoke and gases and 
provided fresh air for the men in the lock. 
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The equipment on each train for drilling 
the roof holes for the hanger bolts consisted 
of seven H.C.-12 Ingersoll-Rand hammer 
drills and several pneumatic hammers which 
were used for drilling holes in the side walls 
for the attachment of signal cable brackets. 
In the compressor car, which was placed next 
to the locomotive, was mounted a steam-driven 
class A-I compressor with a capacity of 285 
cu. ft. of free air per minute. It received 
steam from the locomotive at 90 lb. pressure 
and delivered the air at 90 lb. pressure into a 
receiving tank of 77 cu. ft. capacity. A small 
steam pump was used for pumping cooling 
water from the tenders through ‘the compres- 
sor jacket and back to the tenders. The compres- 
sor intake was carried down close to the rails, 
where the air was purest, and was covered 
with a fine-mesh wire screen to keep out as 
much dust and dirt as posible. 

The generator was a 28-kw direct-current 
machine, and was driven by a marine engine 
supplied with steam from the locomotive. In 
spite of the moisture and dirt in the tunnel 
at all times neither of the generators on the 
two trains failed ih any way during the time 
they were in use. The trains were wired 
throughout and six sockets for attaching five- 
light reflector clusters were. placed along the 
railings of the working platform on each 
car. Strings of incandescent lights were also 
run along the sides of the cars for general il- 
lumination of the tunnel walls. Each train 
was also equipped with a system of signal 
lights in the caboose, locomotive cab and 
compressor car by means of which the con- 
ductor could signal the engineman to move 
the train forward or back and signal the com- 
pressor attendant to start or stop the com- 
pressor. 

The coach, which was fitted up as a din- 
ing car, was used to supply the men with 
hot coffee and sandwiches and to heat any 
other food the men brought with them. Jn 
order to stand the effects of the smoke and 
gases it was found necessary to keep the men 
well supplied with food, and they were allowed 
to go back to the dining car at frequent inter- 
vals to get food or coffee. The dining car 
was fitted with an air valve the same as the 
locks on the platform cars so that the air 
was kept fresh at all times. A complete outfit 
of surgical and first-aid-to-the-injured sup- 
plies was kept in the dining car, as also were 
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an oxygen tank and air helmet for rescuing 
any one overcome by gas out in the tunnel. 
These helmets were never needed, however, 
although a number of men were overcome 
during the construction work. 

About forty men were employed on each 
train. These included a foreman in charge, 
four sub-foremen, one steam engineer, one 
electrician, one carpenter, one cook, one black- 
smith and helper and thirty laborers, in addi- 
tion to the locomotive engineer and fireman, 
brakeman and conductor. In spite of the 
trying conditions under which the men worked 
not a single man employed on the tunnel 
trains quit work while the construction was in 
progress. The construction forces of the con- 
tractor were directed by M. J. Daly, general 
foreman in charge of the work. 

CONSTRUCTION WORK IN THE TUNNEL. 

The construction work in the tunnel in- 
cluded the drilling of 1,000 holes 2% in. in 
diameter and 18 in. deep in the roof of the 
tunnel for the catenary hangers; 1,500 holes 
134 in. in diameter and 6 in. deep in the 
sied walls for telephone and signal cable hang- 
ers; drilling and blasting down the rock roof 
of the tunnel in many places to obtain the 
necessary clearances and erecting the catenary 
and trolley wires. A preliminary survey of 
the tunnel was made to determine the height 
of the roof at the hanger locations so as to 
prepare in advance the hanger rods of proper 
length. This survey also showed that the 
roof would have to be blasted down in many 
places to obtain the necessary clearance. 

The first work train was run into the tun- 
nel on November 6, 1910, and the second 
was equipped and put in use on November 20. 
Both trains were stored in the North Adams 
yard when not in the tunnel. The work of 
drilling the roof and side wall holes was car- 
ried on from both ends of the tunnel, with 
the two trains progressing toward the central 
shaft. It was necessary to keep the two trains 
on opposite sides of the central ventilating 
shaft with the locomotives always coupled to 
the ends of the trains nearest the shaft, so 
that the men on the platform cars would not 
be bothered by the gas of either locomotive. 
One track was given over to the work trains 
for periods of from nine to twelve hours, 
beginning at 8.30 a. m. 

The drilling of holes for roof bolts was 
carried on simultaneously at five locations 100 
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ft. apart above each train. The train was 
spotted by manipulating the conductor’s valve 
on the caboose and was moved only as re- 
quired by the progress of the drilling. The 
time required to drill each hole varied from 
twenty minutes to four hours. Some of the 
rock was very hard, and at one location 65 
drills were required to drill three holes, each 
18 in. deep. A large stock of drills was car- 
ried on each train and one or two blacksmiths 
and helpers worked continuously in the forge 
car sharpening the drills as they were removed 
from the machines. All holes required for 
blasting down the roof were drilled from the 
work trains, but the blasting and cleaning up 
was done by the force of miners regularly em- 
ployed in the tunnel by the railroad company. 





A NEW SUBWAY AIR-CLEANING 
SYSTEM 


The Central London Railway is planning to 
install a new air cleaning system in its tubes, 
and each of the 14 stations will be equipped 
with an air purifying plant. Horace Field 
Parshall, chairman of the Central London 
Railway, speaking on the subject, is reported 
as follows: “Our present system of ventila- 
tion is an exhaust one and we have large ex- 
haust fans at certain points. These do not 
give the best results, since they concentrate 
the foul air at various places through which 
the public have to pass. Our intention is to 
put in approximately 8,000,000 cu. ft. of fil- 
tered and purified air at each of our stations 
— 4,000,000 cu. ft. for the station itself and 
4,000,000 cu. ft. for the tunnels, so that the 
train in passing from the station to the tun- 
nel will enter a current of purified air and 
carry it along. To obtain the ozone we shall 
have recourse to apparatus used in connection 
with our electrial plant. We shall take down 
20-in. air pipes from the surface above each 
station. Before the air enters these pipes it 
will pass through filters which will retain all 
the smuts and absorb the deleterious elements 
which are present in the atmosphere of Lon- 
don. It will then pass into a mixing cham- 
ber, where it will be sterilized by means of the 
ozone electrically generated in a small cham- 
ber situated just above. Before the air is 
distributed in the station it will be recharged 
with ozone at the platform level in a special 
electrical apparatus so that the air contains 
about one part in a million of pure ozone. 


HOELVER LIQUID FUEL BURNER 

This liquid fuel burning apparatus, manu- 
factured by the Tandem Smelting Syndicate, 
Limited, Merton Abbey, London, S. W., re- 
cently received a highly commendatory notice 
in the Engineer, London. The description 
then given is here reproduced in a somewhat 
condensed form. 

This appliance, unlike most other devices 
purporting to fulfil similar duties, is, in the 
strict sense of the word, a burner. The 
liquid fuel is not only atomised, but is raised 
up to a temperature such that the application 
of a light is sufficient to ignite it. In this 
it will be understood it differs radically from 
many so-called “burners.” These aré more 
properly “sprayers,” which, while emitting the 





FIG. 1. 


fuel in a finely divided state, require some 
further device to raise its temperature up to 
the ignition point. 

The adoption of liquid fuel for firing steam 
raising boilers, while possessing undoubted 
advantages in many directions as compared 
with the use of coal, has been considerably 
retarded by the one great drawback—the un- 
pleasant results produced by imperfect com- 
bustion. With badly designed oil burning ap- 
pliances a thick deposit of caked carbon soon 
begins to collect in the tubes, etc., and the 
trouble experienced in the removal of this 
deposit frequently nullifies all the benefits 
otherwise derivable from the use of oil fuel 
as a heating agent in steam boilers. In the 
devices which we refer to the mixture of atom- 


| 
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ised fuel and atmospheric oxygen is sprayed di- 
rectly into the interior of the boiler furnace, 
where, coming in contact with the already 
heated fire-bricks, it is raised to its flash-point 
and ignited. Satisfactory running can hardly 
be expected in this case. The interior of the 
boiler furnace is not always in the same con- 
dition, and its exact temperature is a variable 
quantity from minute to minute, so that while 
complete combustion may be attained at one 
instant, the next sees the conditions changed, 
the temperature of the fire-brick altered, and 
the fuel may burn either with the production 
of smoke or with an oxidising flame which 
quickly attacks the tubes and other metal work 
with which it comes in contact. The Hoéveler 
burner, on the other hand, does not project 
a stream of combustible mixture into the fur- 
nace. The actual combustion takes place out- 
side the furnace in a separate ignition cham- 
ber, and the products of combustion, at a tem- 
perature pratically that corresponding to the 
initial temperature produced by ignition, are 
played into the furnace. Very little heat is lost, 
and as the external ignition chamber can be 
kept in any desired condition and at a constant 
temperature, uniformly complete combustion is 
ensured. 

In Fig. 1 we show the appliance at work 
firing a metallurgical furnace. It may be de- 


scribed as consisting of two parts—a spraying | 


device and an ignition chamber. The spray- 
ing device or atomiser is shown in section 
in Fig. 2 and will be described first. The oil 
supply is introduced into the apparatus through 
the inlet A. To this it flows under gravity 
from a central tank raised a few feet in level 
above the furnace orifice. This tank in the 
case of the installation which we inspected at 
Merton Abbey supplies in common all the 
burners throughout the works, and is situ- 
ated in the outside yard. In cases where a 
heavy viscous oil is to be used the fuel supply 
pipe leading to the inlet A is brought within 
reach of the heat of the furnace, so that its 
viscosity is reduced and its flow through the 
burner rendered easy. Compressed air under 
a pressure of from 10 lb. to 20 |b. is intro- 
duced at B, and this flowing along the passage 
C produces an ejector action at the mouth of 
the fuel tube D. A needle valve operated 
from the milled nut E controls the flow of 
fuel from the tube D, the tip of which is of 
nickel, to reduce erosion. The ejector action pro- 
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duced at this orific, in addition to sucking in 
the fuel, draws atmospheric air through the 
series of holes F in the external casing. At 
G a second compressed air inlet is provided. 
This is the main air inlet, and, as a result of 
the construction adopted for the various ori- 
fices, the fuel leaves the sprayer in a very 
finely atomised stream, and mixed with the 
correct amount of air to secure its complete 
combustion. 








8 


FIG, 2. 


Passing from the sprayer the mixture en- 
ters in an expanding conical stream into the 
combustion chamber. This consists of a coni- 
cal iron casting lined with fire-brick. The 
interior diameter of the fire-brick lining is ar- 
ranged to be just sufficient to envelope the 
conical jet of mixture, leaving a margin of 
about an inch all round. At the exit end of 
the combustion chamber the orifice is con- 
tracted down on to the jet of mixture, so as to 
reduce this in diameter. The exact amount 
of contraction which the jet should undergo 
at this point is a matter of great importance 
in the working of the apparatus, and has been 
experimentally determined by Mr. H. F. 
Hoveler, the inventor. From this orifice the 
now ignited mixture passes in a steady stream 
through a circular hole in the wall of the 
furnace, the interior of which has to be 
heated. It will be seen from Fig. 1 that the 
whole apparatus is very simple. The sprayer 
is carried on a square rod projecting from a 
boss on the ignition chamber casing. Behind 
the ignition chamber will be seen the com- 
pressed air reservoir with its pressure gauge. 
Flexible pipes connect this and the oil supply 
with the sprayer, so that the latter can be 
readily removed for inspection. The whole 
appliance is merely hung by chains or sup- 
ported in any other suitable manner at - the 
proper level. 

In addition to the simplicity of the appara- 
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tus, the fact that practically any quality of 
flame—oxidising, reducing, or neutral—can be 
obtained with it is a point “claimed by the 
makers as worthy of close attention. The 
apparatus is very quickly prepared for work, 
and from turning on the oil and air supply to 
the production of the working flame is a mat- 
ter only of a few seconds. The quality of oil 
is not of much moment. From creosote to 
heavy German tar oil, almost a solid, the ap- 
pliance can be readily adjusted to burn with 
equal satisfaction. There is no waste at start- 
ing and stopping, and, of course, a separate 
workman to attend to the firing becomes un- 
necessary. The makers inform us that they 
find that one ton of oil used in the Hoéveler 
burner produces the same results as two tons 
of coal. The appliance is made in different 
sizes so as to burn from one to five tons of 
oil in twenty-four hours. The applications of 
this apparatus, it is anticipated, will be numer- 
ous in view of the fact that any quantity of 
flame and a very wide range of temperature 
can be obtained with it. 





TUNNEL VENTILATION 


The Saccardo system of tunnel ventilation 
in use on the St. Gothard Tunnel under the 
Alps has recently been applied to the Tauern 
Tunnel in Austria with good results. The sys- 
tem includes the use of a blower fan connect- 
ing with a conduit outside one of the en- 
trances. This conduit feeds an air chamber 
that completely encircles the tunnel just inside 
the entrance. This chamber opens into the 
tunnel through a ring of 17 nozzles, above, be- 
low atid on both sides of the track. The cham- 
ber and conduits are of reinforced concrete 
with smooth surfaces; the nozzles are of 
wrought iron. Forcing the air through the 
conduits and air chamber into the tunnel pro- 
duces a current of air through the tunnel en- 
trance, and to take advantage of that fact 
blowers were installed that gave a range of 
velocity from 9g feet 10 inches to 19 feet 8 
inches per second, equivalent to about 282,530 
cubic feet per minute. The results were suc- 
cessful not only in supplying pure air to train- 
men and trackmen within the tunnel, but also 
in reducing the wear or rust on the tracks 
caused by the sulphurous fumes of coal or oil 
fuel, and lessening the danger of accident. 


BENEFICENT BEANS 

At the Cornell University Agricultural Ex- 
periment Station it has been shown by T. 
L. Lyon and James A. Bizzell, who have 
conducted tests extending over a number of 
years and now publish a summary of results, 
that in addition to restoring to the soil a 
quantity of nitrogen compounds, which are 
later available for other crops, the growth 
of legumes (beans, peas, alfalfa, lucerne, etc.) 
may also furnish nitrogenous food to other 
plants while growing with them, and then 
influence the nitrification of the soil besides. 

In earlier experiments the yield of the 
soil that had borne one or more crops of 
legumes was compared with soil upon which 
plants of this family had never been grown 
before. In the present experiments the two 
kinds of plants were sown together. A com- 
parison of the total yield is shown in the 
next table, wherein are compared the pounds 
of hay per acre when oats was grown alone 
with the yield of hay when oats was grown 
with peas, on two different soils: 

Pounps oF Hay PER ACRE. 

Oats alone. Oats and Peas. 
3,750 4,850 
2,900 3,900 

Other tables in the original paper show 
the total proteins per ton of yield to be like- 
wise in favor of the grain raised in combina- 
tion with the legume. The increased protein 
content of the hay makes it of greater food 
value. 

On certain plots alfalfa was grown for 
five years; on others with the same kinds 
of soils, timothy was grown for five years. 
At the end of this time there was found a 
larger percentage of nitrates in the alfalfa 
soil than -in the timothy soil, as was to have 
been expected. But on similar plots which 
were kept bare for a season after the removal 
of the plants the same differences were ob- 
served. This suggested that nitrification con- 
tinues after the removal of the alfalfa, and 
actual experiments with samples of soils in 
flasks showed that such is really the case. 
The rate of nitrification, or of converting 
ammonia into nitrates, is of great importance 
in agriculture, since it determines the amount 
of nitrate that will be available for the crop. 
Samples of soil were tested for the nitrates 
present; weighed quantities of ammonium sul-. 
phate were added and the nitrate test repeated 








6128 


after ten days. In every case the soil that had 
borne alfalfa showed greater nitrification than 
soil that had not borne a leguminous crop. 
At the end of twenty days all of the am- 
monia had been nitrified in all of the soils. 
In other words, the rate of nitrification is 
decidedly influenced by the fact that alfalfa 
had been grown on the soil. 





MOVING PICTURES OF INDUSTRIAL 
OPERATIONS 


The Scientific Management exploiters, who 
now are so buttom-holing the public with 
their schemes, would seem to be in need of a 
little scientific management themselves to 
bring them up-to-date. Better than all the talk 
would be series of moving pictures showing 
the old, familiar ways of handling pig iron 
or of laying bricks and then the “scientifically” 
managed ways of doing the same. The idea 
has been taken advantage of to show the 
Thermit process in operation. One of the 
most interesting and instructive exhibits at 
the Atlantic City Conventions of the Railway. 
Master Mechanics and Master Car Builders 
Associations was a set of moving pictures 
thrown on a daylight screen and showing all 
the different steps in welding a locomotive 
freme by the .Thermit process. 

A great advantage of showing the welding 
operations in this way lies in the fact that 
only a small portion of each operation need 
be thrown on the screen, so that the entire 
welding operation can be shown in from ten to 
fifteen minutes, while if the observer were 
required to witness the welding itself, he 
would have to spend two days to see exactly 
the same things that are shown by moving 
pictures in fifteen mintues. This advantage 
would also apply to many other industrial 
operations which might be shown by the mov- 
ing pictures. 

In taking the pictures an operator and ma- 
chine were sent to one of the railroad shops 
in the vicinity of New York where Thermit 
is used very extensively and where excellent 
results have always been obtained. A _ pic- 
ture of the locomotive previous to welding was 
taken outside of the shops and a man is seen 
pointing to the location of the fracture. The 
next scene is inside the shops with men at 
work drilling the fracture open. Successive 
steps show the wax pattern being formed, mold 
box placed in position, sand rammed around 
pattern, preheating torch started, charging the 
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crucible with Thermit, withdrawing the torch, 
plugging the preheating gate, igniting Ther- 
mit in crucible, tapping the Thermit steel into 
the mold, dismantling the mold, trimming up 
the weld, and finally the weld is shown com- 
pleted with engine ready for service. 

Of course, in making these pictures all the 
steps up to pouring the weld were taken in 
one day. The weld was then allowed to cool 
over night and in the morning pictures were 
taken showing the mold being dismantled and 
welds being trimmed up. 





SAFETY OF PINTSCH GAS 


No man can say that any combustible gas 
released in unconfined space cannot under 
some conditions be ignited. But we can say 
that in the case of this particular gas the 
chances are overwhelmingly against it. The 
pressure under which it is stored in the tanks 
aiid connecting pipe lines is such that, at a 
break, it escapes with sufficient velocity to 
blow out a torch. This has been proved by 
test. At such a break it is possible to ignite 
it only by some such means as a piece of in- 
candescent metal. Furthermore, the combus- 
tible mixture of air and this gas is within un- 
usually close limits. The small amount of 
this illuminant necessarily carried in the 
tanks of cars will, in case of a break, escape 
and expand in the atmosphere in two or three 
minutes; and of that time there is but a 
narrow zone, only a few seconds, in which 
even a high temperature will ignite it. There 
is no evidence of the explosion of Pintsch 
gas tanks in a wreck; and it is obviously im- 
possible to have conclusive evidence of the 
behavior of escaping gas in a wreck. It- 
would require an.expert standing alongside 
of the track watching the train continuously 
from the moment of the derailment or col- 
We have investigated, to the best of 
our ability, many of the alleged cases of 
Pintsch gas burning in a wreck, and have 
never found evidence to support the allega- 
tions. In the Martin’s Creek wreck the pip- 
ing was broken in many places. The tanks 
being under the car, and there being breaks 
in the piping near the tank, it is not possi- 
ble to conceive of the gas escaping into a con- 
fined space; so there is every reason for be- 
lieving that the gas was dissipated in the at- 
mosphere so quickly that it had no part in 
the conflagration—Railway Age Gaszett?. 


lision. 
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HORSEPOWER OF A FAN BLOWER 
By Apert E. Guy. 

A problem frequentty met with is that of 
finding the horsepower of a fan blower when 
the diameter of the rotor, width of vanes at 
the tip, etc., are known. This typical problem 
may be solved only when the necessary data 
embodied in the “etc.” are known; otherwise 


it may be readily shown that two fans, having 
the same inlet and outlet diameters, the same 
width of blades, reveiving at the same rate 
of speed and delivering the saine volume of 
fre air per unit of time, may produce widely 
Thus, with the 


differing pressures. lower 
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impeller fitted into it, each set of conditions 
being met by a special impeller; but to add to 
the difficulties and to render the proofs more 
conclusive, the inlet and outlet diameters, and 
the width of the vanes, were kept the same for 
the two impellers. Fig. 1 shows the principal 
dimensions and forms of the impellers. 

When completed, the apparatus was con- 
nected directly to a steam turbine and the high- 
pressure impeller driven at the specified speed. 
To determine the capacity of the fan and to 
obtain the curve showing the relation of vol- 
ume to head, the speed was kept constant while 
the volume delivered was progressively in- 




















Fic. 1. IMPELLERS USED SHOWING CURVATURE OF VANES 


pressure, the air horsepower would be almost 
while with the higher pressure, 
which might be an extreme for the class of fan 
considered the air horsepower, and conse- 
quently the shaft horsepower would be mat- 
ters of prime importance. This discrepancy is 
due simply to the fact that in either case the 
vanes, although of the same width, must be 
designed to suit the required conditions of 
pressure. } 

About two years ago in order to show the 
direct applicability of centrifugal-pump formu- 
las to the design of fan blowers and to prove 
that a complete line of standard apparatus 
could be designed without making prelimin- 
ary and special experiments for obtaining so 
called coefficients of correction, I chose two 
extreme sets of conditions and designed special 
apparatus to meet them. 

It was proposed in one case to furnish 7,000 
cubic feet of free air per minute at a static 
pressure of 22 inches of water, and in the 
other, 5,250 cubic feet of air per minute at a 
pressure of 5 inches of water, the speed being 
3,600 revolutions per minute in both instances. 
A spiral form of casing was designed, and an 


negligible, 


creased by changing the nozzle areas at the 
end of the discharge pipe. The head was re- 
corded simultaneously with the volume to 
which it corresponded. Various speeds above 
and below that specified were tried in the same 
way, the results being shown by the series of 
curves given in Fig. 2. 

The steam and exhaust pressures at the tur- 
bine were recorded for each point of the 
curve, not for the purpose of ascertaining the 
steam consumption, but in order that later on, 
the blower being disconnected and replaced by 
a prony brake, the same steam and exhaust 
conditions could be reproduced at the proper 
speed and the corresponding brake horsepower 
recorded. With the latter data the efficiency 
of the apparatus was obtained and is repre- 
sented by curves covering the useful range of 
the impeller. 

The low-pressure impeller was tried next, 
but on account of the small amount of power 
required to drive it and the unsuitability of 
the turbine for the purpose of measuring that 
power, it was not possible to ascertain the effi- 
ciency with sufficient accuracy to permit rep- 
resentation by curves, as was done with the 
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Fic. 2. CHARACTERISTICS OF THE Two IMPELLERS TESTED 


first impeller. However, it was observed that 
for the point aimed at in the design, the effi- 
ciency was not less than 60 per cent. 

The curves A to H in Fig 2 are for the 
high-pressure impeller and curves, K, L, M 
are for the low-pressure impeller. It is ap- 
parent that neither impeller was suitable for 
the requirements of ordinary work. The usual 
requirements are that a practically constant head 


To Pitot Tube. 






Pressure 
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Fic. 3. DEVICE FOR MEASURING PRESSURE 
IN PIPE 

be maintained for a wide range of volume vari- 
ation. In the present case such a condition 
could have been met only by varying the speed, 
and the turbine was not well adapted for such 
a speed variation. 

However, a comparison of the capacities of 
these two fans is interesting. At 3,600 revo- 
lutions per minute 7,000 cubic feet of free air 
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were delivered against a head of 21.8 inches 
of water by the high-pressure fan, while the 
same quantity was delivered against a head 
of 1.6 inches of water by the low-pressure fan. 
The air horsepowers were nearly proportional 
to the heads. or in the ratio of 13.6 to 1. At 
the same speed and for a volume of 5,250 cubic 
feet of free air per minute, the brake-horse- 
power ratio would be about 4.5 to I. 

The impellers illustrated by Fig. 1 are not 
recommended for practical work. The speed 
of 3,600 revolutions per minute is too low for 
the high-pressure impeller, or, the la‘ter’s dia- 
meter is too small for the speed. Moreover, 
the reversed form of vane is not desirable, as 
it entails a great frictional loss, and while it 
is theoretically correct for turbine work, it is 
not so for pumping purposes. The speed of 
3,609 revolutions per minute is far too high 
for the low-pressure impeller; the vanes are 
consequently too long and entail a frictional 
loss out of proportion to the head worked 
against. 

These two impellers, however, served to 
demonstrate the proposition as intended and 
further illustrate the fact that it is not possible 
to determine the horsepower required for a 
given blower, when only the diameter, width 
and blades and the number of revolutions per 
minute are known. It is necessary to know 
also the inlet and outlet angles of the vanes, 
the equation of their form, and the equation 
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of the areas of passage from the inlet to the 
outlet of the impeller. 

It is true that for a certain line of stand- 
ard machines it is possible for the manufac- 


turer to establish a set of approximate horse- - 


power curves which are very useful for es- 
timating; but such information is never given 
to the user of the machines. 

When the fan takes the air’ from the at- 
mosphere and delivers into a duct, and par- 
ticularly when that duct or pipe is circular, it 
is comparatively easy to. measure the approxi- 
mate capacity of the apparatus when the air 
handled is at a moderate temperature. The in- 
strument needed for the operation is very 
simple and can be easily made. Fig. 3 repre- 
sents a combination of Pitot and pressure tubes 
connected to a glass U-tube containing water. 
The end of the assembled tubes should be in- 
serted into the delivery pipe as shown. A 
straight part of the pipe should be selected 
where the flow is not likely to be disturbed 
by the influence of bends, valves, etc. The 
gage should be inserted into the pipe for about 
one-sixth the diameter and turned so that the 
open end of the Pitot tube is against the sur- 
rent. If the tube is not so placed the readings 
will not be correct. 

With the two rubber tubes in place the dif- 
ference in the hights of the columns of water 


in the U-tube shows the velocity head causing 
Disconnecting the Pitot 


the flow in the duct. 
tube from the glass gage and measuring the 
hight between the two levels, will indicate the 
pressure head against which the air is de- 
livered. Again connecting the Pitot tube and 
disconnecting the pressure tube, will show, by 
the difference in the hights of the water col- 
umns, the total head produced by the fan. This 
total head is composed of the static head 
measured by the pressure tube, plus the veloc- 


ity head shown when the two tubes are used 
together. 


Calling the velocity of flow wv feet per sec- 
ond, the velocity head hf inches of water, and 
the static pressure head H inches of water 











v=a|ag? == | 3:746:100 Xb 
406.7 + H 
(406.7 + H) 


where, 
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p=Pressure in pounds per square foot; 
d=Weight, in pounds, of one cubic foot 
of free air at 50 degrees Fahrenheit 
=0.077884 ; 
406.7=Inches of water corresponding to at- 
mospheric pressure. 

Knowing the inside diameter D, in inches, of 
the delivery pipe, the volume discharged in 
cubic feet per second is 

x D? 
ee > 8 Uv 
4X 144 
But this air is at a pressure H and the corre- 
sponding volume of free air per minute would 


be 


7D? X vX 60 X (406.7 + H) _ 
4 X 144 XK 406.7 
D? X v X (406.7 + H) 
1242 
cubic feet per minute 








The horsepower in air delivered would be 


Volume per minute X pressure per square foot 





Air horsepower = 


33,000 
One cubic foot of water weighs 62.35 


pounds; one inch of water equals 


2: —— = 5.196 pounds per square foot 


ical 


Volume per minute X 5.196 X H_ 
33,000 sa 





Air horsepower 


or 


Cubic feet per minute X H 
6350 





Substituting for the volume and velocity 
their respective values: 


Air horsepower = 
D*? XvX H X (406.7 + H) __ 
6350" X 1242 ae 





; h 
D?xH x (13214 = (406.7-+H) 





_D?tH YVhX (406.7 +H) 
5979 
As the efficiency of ordinary blowers is about 
50 per cent., multiplying the air horsepower as 
just obtained by 2 gives approximately the 
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shaft horsepower necessary to run the blower. 
While reading the gages the speed should be 
kept constant, and the time selected when the 
flow of air is uniform. 

The gage readings and particularly that of 
the velocity head should be very close, for 
which reason it is preferable to use a U-tube 
of rather small diameter. 

The formulas herein given are intended for 
approximate work only. The density of the air 
depends so much upon the temperature that 
the method would not apply to hot-blast work, 
for instance. Corrections should also be made 
for altitude and humidity. However, if the 
proper constants were determined to suit a 
given installation, the formula as modified 
would be found very useful.——American Ma- 
chinist. 





COAL DUST EXPLOSIONS 

The following, by C. M. Young, Asso. 
Prof. of Mining Engineering, University of 
Kansas, controverts certain statements and de- 
ductions of an article which had previously 
appeared in Mines and Minerals, and inci- 
dentally conveys imformation upon the general 
topic which should be of interest to many of 
our readers. 

The article: here criticized begins with a 
quotation from a report published by a British 
commission on coal dust in 1894, which states 
that “coal dust alone without the presence of 
any gas at all may cause a dangerous explo- 
sion if ignited by a blownout shot or violent 
inflammation. To produce such a result, how- 
ever, the conditions must be exceptional and 
are only likely to be produced on rare occa- 


sions.” It will be noticed first that this re- 


port was published 17 years ago, before any 
widespread attention had been devoted to the 
subject of dust explosions and that the con- 
clusions there stated must of necessity have 
been founded upon a comparatively small num- 
ber of observations. The opinion here stated 
is undoubtedly in the main correct, as is 
shown by the fact that dust explosions occur 
as rarely as they do. But the writer of the 
article referred to bases on this report and on 
certain other data the opinion that the princi- 
pal factor to be considered in an investigation 
of dust explosions is not the coal dust, but ap- 
parently the air with which it burns. 

After a discussion of the air-currents pro- 
duced by blasting, the author advances the 


statement that a dust explosion can occur 
only in case the air in which the dust is sus- 
pended is subjected to more or less compres- 
sion, using the following language: “It is 
the presence and influence of this dynamic 
force (sic) that produces high explosive ef- 
fects and in its absence the mere contact of 
flame and coal dust has proved comparatively 
harmless. The results of experiments and 
laboratory tests clearly and convincingly show 
that explosive effects and the propagation of 
an explosion can only be produced by the 
forcible injection of air and dust into the 
flame. Peckman and Peck could only pro- 
duce explosive effects by blowing the dust into 
a flame by means of a bellows, etc.” The 
work of other experimenters is cited as show- 
ing that dust must be suspended by com- 
pressed air, and the paragraph closes with a 
reference to an experiment by Holtzwart and 
Meyer, in which an explosion was obtained 
when the dust was puffed between the termi- 
nals of an electric circuit, but not when the 
dust was shaken in the tube. 

The data given here are not sufficient for a 
conclusion that the dust must be suspended by 
compressed air in order to be explosive. In 
the first place, as far as I can learn, the rea- 
son for using compressed air in all cases ex- 
cept the last was the simple fact that it offered 
the most convenient means of getting the 
dust into suspension. That it is not necessary 
has been abundantly demonstrated. 

A large number of experiments along this 
line at the University of Kansas do not sug- 
gest any such conclusion. In the earlier ex- 
periments compressed air was used simply be- 
cause it was convenient, but in later experi- 
ments, comprising by far the larger number, 
the dust was placed in a box and thrown into 
the air by an agitator. In most cases ignition 
was obtained by moving aside the cover of the 
box and holding a naked flame at the open- 
ing. The air was under no pressure what- 
ever, the only object sought being to sus- 
pend the dust in the air in the form of a 
cloud. It was found that the result of the 
experiment depended more upon the quantity 
and condition of the dust than upon any other 
factors. Some dusts were inexplosive in any 
quantities, and others were explosive in small 
quantities, others in large quantities, others 
only in the presence of gas. The following 
examples will illustrate: 
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No. 1. Drill dust from W. C. & C. Co., No. 
16. Explosive limit 2.9 grams. 

No. 2. Dust from haulageway W. C. & C. 
Co., No. 15. Inexplosive alone; 3 per cent. 
natural gas required to make it explosive. 

No. 33. Dust from Monongah mine No. 8. 
Explosive limits 2.1 grams and 2.8 grams, de- 
pending on the method of selecting the dust. 

These experiments are selected from.a con- 
siderable number for the purpose of showing 
that the explosive limit depends upon the qual- 
ity and quantity of the dust, other things being 
the same. The statement quoted by the au- 
thor that “Unless there is an exceptionally 
large amount of dust in the air, experience 
shows that ignition does not take place from 
a naked flame,” is undoubtedly correct. The 
reason, however, is that unless the dust exists 
in large quantities the mixture with the air is 
not explosive, but the quantity required de- 
pends upon the character of the dust. If the 
dust contains large quantities of combustible 
volatile matter, relatively small quantities sus- 
pended in the air will be explosive, but if it 
contains little combustible volatile matter our 
experiments tend to indicate that no quantity 
will be explosive. I wish to emphasize the 
statement that the conditions necessary for an 
explosion are first, an explosive dust; second, 
the suspension of a sufficient quantity of it in 
the air. The author quotes experiments of 
the Chesterfield and Derbyshire Institute of 
Engineers in which out of 134 tests ignition 
was obtained in 36 cases, and no violent ex- 
plosion was obtained even with 6 per cent. of 
gas. A horse pistol was used to ignite the 
mixture. The conclusion is drawn that fail- 
ure to produce more explosions was due to the 
fact that the firing of the pistol did not pro- 
duce sufficient compression of the air. I do 
not believe that this conclusion is justified. 
The data are not sufficient. In the first place 
we have no knowledge whatever of the quan- 
tity of dust suspended, and second, we know 
nothing of its quality. Either it must have 
been very small in quantity or almost inexplo- 
sive, to show absence of violent explosion in 
the presence of 6 per cent. of gas, because 
this much gas alone is explosive under fav- 
orable conditions. I assume here that gas 
means methane. This statement that 6 per 
cent. of gas alone can be exploded is based 
upon a large number of experiments and our 
experiments have also demonstrated that gas 


and coal dust can replace each other in ex- 
plosive mixtures. The fact that so few explo- 
sions were’ obtained in these experiments is 
very good proof that the dust was nearly in- 
explosive, or was present in small quantities, 
or else that the flame from the horse pistol 
was insufficient to ignite even an explosive 
gas mixture. 

Farther on in the article the author ad- 
vances the-idea that increase in the density of 
the air due to decrease in temperature is like- 
ly to be a determining factor in the occurrence 
of explosions. I think it probable that in- 
crease in density of air may make a dust 
mixture somewhat more explosive, but that 
the effect due to a natural change in temper- 
ature would be very slight indeed. But the 
author’s reason for this increased explosive- 
ness is at least not well stated. He refers 
it to an increase in oxygen and a little later 
says: “The quantity of air rather than the 
quality of dust is really the measure of the 
magnitude of an explosion.” I wish to take 
issue with this conclusion, and I can best give 
my reasons for doing so by making some state- 
ments concerning dust explosions in general. 

An explosion of dust is not a detonation but 
a burning so rapid that a violent expansion of 
air and gases occurs. This expansion is due 
partly to the formation of gases and vapors 
during the burning of the coal, and partly to 
the expansion of gases and vapors because of 
the increase of temperature. Coal dust can 
burn with explosive rapidity only when it is 
suspended in the air. Otherwise the supply 
of oxygen will be too small. 

The propagation of the combustion through 
the mixture depends upon the quality and 
quantity of the dust. In other words, some 
dusts will burn only in the immediate neigh- 
borhood of the igniting flame, others will 
burn throughout the mixture, and this burn- 
ings constitutes a dust explosion. In order 
that a flame may be propagated through any 
mixture of a combustible Substance with air, 
it is necessary that the combustion at the point 
of ignition furnish sufficient heat to raise the 
surrounding particles to the ignition tempera- 
ture. If the dust furnishes a large amount of 
heat, the combustion will be propagated. If it 
does not, burning will take place only in the 
immediate neighborhood of the ignition agent. 

The quantity of heat furnished depends 
upon the quality and quantity of the dust. 
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The dust must also be readily ignitable, and 
it will be so if it contains large quantities of 
combustible volatile matter. This volatile 
matter will be distilled by heat and will be 
intimately mixed with the air. The difficulty 
of igniting anthracite dust is due to the fact 
that it contains very little volatile combustible 
matter. Therefore, it does not readily ex- 
plode. I do not know whether it is possible 
to explode it or not. Experiments at the uni- 
versity lead to the conclusion that it is not 
possible, but I do not wish to say positively 
that its explosion is impossible. 

The error in the author’s conclusion that 
explosiveness depends largely upon the quan- 
tity of air present, lies in the fact that in 
most cases there is too little dust present to 
be explosive. In other words, the air is 
greatly in excess of the required amount. The 
dust present does not furnish sufficient heat 
for sustained combustion; therefore, there is 
no explosion. It is only when considerable 
quantities of dust are suspended in the air 
and when this dust is of readily combustible 
character that an explosion occurs. 

One of the gravest: sources of danger lies 
in the fact that a deficiency of volatile com- 
bustible matter in the coal may be made up by 
the presence of gas in the mine air. For ex- 
ample, in the case of one sample of dust, 
whose limit in our apparatus was 2.3 grams, 
it was found that .7 gram of dust would ex- 
plode in an atmosphere containing 3 per cent. 
of gas, 8 gram in an atmosphere containing 
2 per cent. gas and 1.2 grams in an atmosphere 
containing I per cent. of gas. The presence 
of so little as 1 per cent. of gas cut in two the 
quantity required for explosion, and 2 per 
cent. of gas practically divided the quantity by 
three. The ordinary means of detecting fire- 
damp will hardly show 2 per cent. of gas 
and probably most fire bosses will not detect 
less than 3 per cent. It is readily seen then 
that dust may be a very great source of dan- 
ger even when it is supposed to be harmless. 
I wish to emphasize in conclusion my beliefs, 
founded upon a large number of experiments, 
that the conditions necessary for a coal-dust 
explosion are that the dust shall be of such 
quality as to be explosive, and that it shall 
be suspended in the air. Also that gas and 
dust are completely interchangeable in explo- 
sive mixtures. In other 
may be a pure gas 
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pure dust 
in most 


believe 


explosion, but I 
cases. the 


that 
explosion is due to 
both dust and gas, because I greatly doubt 
whether any coal mine is entirely free from 
gas. The experiments referred to, and a large 
number of others, will be given in detail in the 
forthcoming Volume X of the University Geo- 
logical Survey of Kansas. 


I wish in ¢onclusion to very heartily com- 
mend what is said by the author concerning 
the training and education of all persons con- 
nected with the coal-mining industry. I be- 
lieve that the only way to prevent coal mine 
explosions and other accidents in mines is to 
thoroughly educate all persons concerned with 
the industry to a real appreciation of all of its 
conditions. 





SCIENTIFIC CONBINATION OF KINE- 
MATOGRAPH, GYROSCOPE AND 
PNEUNATIC MOTOR 


In a paper published in the Comptes Rendus, 
M. G. de Proszynski remarks that the scope 
of the kinematograph for non-artificial view-—- 
in other words, its scientific utility—is at pres- 
ent very limited, owing to the necessity for 
posing the instrument on a very ‘steady bases. 
The tremblings which injure definition if the 
instrument is not sufficiently steady fall un- 
der four headings: (1) Movements of trans- 
lation. (2) Oscillations around the op- 
tic axis. (3 and 4) Oscillations around 
axes perpendicular to the optic axis. 
The effect of 1 and 2 is negligible. To 
obtain a sharp impression it is sufficient to 
annul or reduce oscillations 3 and 4. This 
Proszynski does by employing a gyroscope 
with its axis parallel to the optic axis of the 
apparatus. The requisite dimensions and vel- 
ocity of the gyroscope may be calculated from 
consideration of the admissible maximum dis- 
placement of the impression on the plate in 
a given time, and of the forces due to shaking 
of the hand and weight of the apparatus. The 
gyroscope, however, only annuls short, rapid 
movements, and does little to counteract slow 
movements, such, for example, as are impart- 
ed to the apparatus by turning the handle. 
To avoid this inconvenience de Proszynski 
has constructed an automatic apparatus com- 
prising a pneumatic motor, which is at once 
light, powerful, and very.small. 








COMPRESSED AIR MAGAZINE. 6135 


NEW REFRIGERATING PROCESS 


A new chemical refrigeration process due 
to Doctor Repin, a French chemist, is claimed 
to be free from the defects of the ammonia 
process, and to be specially adapted for eco- 
nomical results in small plants. As is well 
known, in one of the methods of refrigera- 
tion at present in use, the cooling is effected 
by the evaporation of liquefied ammonia. 
The ammonia gas is recovered in water, 
which absorbs large volumes, and when the 
solution so formed is heated the ammonia 
is expelled into a cooled receiver and lique- 
fied by its own pressure. A serious difficulty 
is that about 25 per cent. of water is carried 
with the ammonia from the solution. The 
new process, which is said to be free from 
this trouble, uses sulphur dioxide as a refrig- 
erant and camphor as an absorbent, 20 per 
cent. of naphthol being added to the latter 
to prevent excessive foaming and melting of 
the camphor on heating. The sulphor dioxide 
is easily liquefied and absorbs much heat in 
evaporating, while it is entirely disengaged 
in gaseous form from the camphor solution 
at a temperature below the boiling point of 
water.—The Engineer. 





The air receivers usually provided with com- 
pressed air installations are not of much account 
so far as air storage is concerned. Where much 
larger receiver or storage capacity can be pro- 
vided at little expense it is well to do so. 
Old boilers and tanks not otherwise used can 
be connected into the system with advantage. 
At the Eagle-Shawmut mine a whole bat- 
tery of boilers is now put to this use. At 
the Utica mine the manager, F. J. Martin, 
has an unusually large amount of air stored 
in the mine. This he accomplished by the 
simple means of bulkheading an old drift 
with concrete stoppings, and storing the air 
in it. The drift is 125 ft. long and of the 
usual cross-section. Being in solid rock, there 
has been no trouble from leakage. 





PNEUMATIC TRAOK SCRAPERS 

The Boston Elevated Railway has recently 
applied to 100 cars the Root pneumatic track 
scraper shown in the accompanying halftone 
and drawing. The two most important fea- 
tures of this air-operated scraper are that it 
eliminates an extra wheel and staff from the 
platform and that it cannot fall at either end 








UNDER THE CAR. 

of the car when it is not in service. The 
scraper can be adjusted for any desirable pres- 
sure. It operates instantly when the motor- 
man turns on the three-way air valve which 
is located on the platform. When the air is 
released, the spring inside the air cylinder 
pulls the scraper out of the way. This type 
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SCRAPER LIFTER. 

of scraper was especially designed for the 
new Boston cars in order to avoid the use 
of windlass rods. With the exception of the 
pipe from the air cylinder to the three-way 
valve, the complete scraper equipment was 
furnished by the Root Spring Scraper Com- 
pany, Kalamazoo, Mich—Electric Railway 
Journal. 





According to a press report the nitrogen 
works at Trostberg, Bavaria, were recently 
destroyed by an explosion. At this plant, in 
which American capital was invested, nitro- 
gen was recovered from the atmosphere by 
the electric arc. 
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AVIATION AIR SICKNESS 

Not only are the workers in air under in- 
creased pressure subject to special physical 
derangements, but it seems that those also 
who get to great altitudes, either by climbing 
mountains or in flying machines, have also 
their troubles sufficiently serious to call the 
aid of the physician. In the case of the 
aviator other conditions besides the levity of 
the air combine to produce “air sickness.” 
In this connection two physicians of France, 
Dr. René Cruchet and Dr. Moulineir, have 
recently presented to the Académie des Sci- 
ences an interesting report of experiments 
and inquiries conducted by them. 

Air-sickness does not seriously affect those 
who fly at moderate heights, but reserves its 
terrors for the daring aviator who seeks to 
reach exceptionally high altitudes, and while 
the mountain climber and the high-flying avi- 
ator would seem to work under similar con- 
ditions there are two specific additional fac- 
tors which apply only to the latter. 

In the first place, flight in a heavier-than- 
air machine necessitates a continuous, con- 
cntrated, physical and mental effort, and this 
under conditions which render the slightest 
relaxation of grave peril to life and limb, 
thus producing an exalted state of nervous 
tension. Then there is the extreme rapidity 
with which physical conditions are changed, 
and the corresponding inability of physiologi- 
cal conditions to adjust themselves in time 
to avoid violent disturbances, this factor be- 
ing considered the most significant in the pro- 
duction of the specific symptoms of air-sick- 
ness. 

In general, high flights have a duration of 
“45 minutes at most. An altitude of from 
7,000 to 10,000.feet is reached in from 30 to 
40 minutes, and the descent is of course even 
more rapid, occupying usually from 5 to 7 
minutes. Biplanes are somewhat slower of 
ascent than monoplanes, but, on the other 
hand, they require more labor from the pilot. 
Thus we have conditions in all altitude flights 
of rather rapid ascent and vertiginous de- 
scent, these conditions affecting the character 
of the biological action. 

During ascent the respiration becomes 
quicker at about 5,000 feet, and the heart 
beats faster, but usually without palpitation. 
Nausea and the sense of inflation of the 
stomach experienced by mountain climbers 


are usually absent, but there is a slight feel- 
ing of “malaise” or discomfort, which Mor- 
ane attributed partly to the overpowering 
sense of intense solitude. The buzzing of 
the ears was not noted by Morane until near- 
ly 6,000 feet of elevation, but novices observed 
it at about 1,200 feet, and even the former is 
considerably lower than the height at which 
mountain climbers are affected. 

Morane states that the sight is always clear. 
“What makes it seem. not so,” he says, “is 
the great rapidity with which objects dimin- 
ish and recede.” He remarks, moreover, that 
when the day is fine but with a slight mist, 
the sun is reflected from the surface of the 
fog as in a mirror, so as to dazzle the avia- 
tor. This phenomenon is especially annoy- 
ing where there are eddies of air, and may 
seriously interfere with steering the machine. 

Even skill aviators suffer from a slight 
headache encircling the temples at about 
5,000 feet, while novices feel it sooner. Cold 
becomes painful at about 7,000 feet. Above 
5,000 feet, or even lower, the volumtary mo- 
tions tend to become more nervous and jerky 
and the reflex motions have more amplitude. 
These motor modifications are easily ex- 
plained by the combined effect of the cold, 
the quicker heart beat, the slight shortness of 
breath, the ear’ troubles, the reflection of the 
sun, and the nervous tension and fatigue. 

In descent the heart beats more strongly, 
but the palpitations which are soon felt aug- 
ment according to the precipitousness of the 
descent. The rapid fall—over a thousand fect 
per minute—causes that peculiar feeling of 
emptiness experienced in a too swiftly de- 
scending elevator. There is a buzzing of the 
ears toward the end, and this may increase 
in intensity at the end of the flight. 

But the phenomena which are dominant 
and augmented as the ground draws near are 
the redness of the face with a sensation of 
heat and pain, the smarting of the eyes, mois- 
ture of the nostrils, headache, and overwhelm- 
ing fatigue, with actual drowiness. This 
sleepiness is a very marked feature, and in 
itself indicates the enormous strain to which 
the aeroplanist has been subjected, and the 
resultant fatigue of nerve-centers. It is so 
great that the eyes close of themselves from 
moment to moment, in spite of the strongest 
desire to keep them open. In one case a 
searching party was sent out for a young avi- 
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ator who had failed to return, and found him 
seated in his machine in the open country 
sound asleep! When waked he found it im- 
possible to remember how he had arrived 
at the place where found. 

On landing the motions are slow, lazy and 
awkward, in contrast to the native subject. 
Respiration tends to become normal very soon, 
but the headache and sleepiness may last 
several hours, as does the disturbance of the 
circulation. The latter is marked by hyper- 7 
tension of the arteries, with cyanosis of the 
extremities, and blueness of the fingers. This 
augmentation of pressure in the arteries is 
confined to those who descend from great 
heights; it is somewhat less marked when 
there is excessive fatigue, but in this case 
palpitation of the heart and rapid pulse are 
noted. This condition might be dangerous 
when the subject had heavy brain work to 
do. : 

Besides the changes from the normal ad- 
justments of the body which can be recog- 
nized and described the aviator also experi- 
ences curious intellectual and mental affec- 
tions. Morane spoke of a sort of “anguish” 
caused in part by the feeling of intense soli- 
tude. Another man, noted for his sang-froid 
and his virile energy, said that in the down- 
ward flight feelings of wretchedness and mo- 
mentary fear assail one, and the thought of a 
dreadful death presents itself, which is the 
more terrible because of the semi-torpor of 
mind and body. 

This mental and physical lethargy is spoken 
of by various aviators as preventing their 
performing as rapidly as is necessary the re- 
quired mechanical acts, and many accidents 
may be due to the mental state. Renaux con- 
fessed that he was haunted by the thought of 
Chavez achieving an immortal victory with 
a frightful death. In crossing the Alps 
Chavez rose very swiftly to a great altitude, 
from which he descended in a long, rapid 
glide. The quick checking of this glide by a 
sudden pull on the control wheel is thought 
to have thrown such a strain on the wings 
that one of them broke off, and it is highly 
probable, says the Scientific American, that 
his mistake was due to the condition he was 
in. There may even have been some mental 
confusion or hallucination. One aviator has, 
in fact, made the remarkable statement that 
he constantly had a vision of the towers of 


the cathedral of Notre Dame, as if they were 
close at hand, though he knew them to be 
hundreds of miles away. 

We thus learn and are warned by the fact 
that there are limits to the adapability, and 
especially to the possible speed of adjust- 
ment of the human machine as well as to 
those of the aeroplane itself. 
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‘Hose to connect 
to Air Hoist. 
SWIVEL JOINT FOR AIR PIPE 


The sketch here reproduced from the Amer- 
ican Machinist shows a revolving joint de- 
signed by a correspondent for connecting to 
one or more air hoists on a continuous cir- 
cular track. Though here shown horizontal it 
will be understood that its normal position is 
vertical; otherwise the sketch seems to be fully 
and clearly self-explanatory. Several of these 
joints were made, this one for two hoists and 
others for four. The air pressure used was 80 
lb., gage. 





THE STORY OF A GRAIN OF IRON 


James Gayley, the inventor of the Gayley 
process of air refrigeration and dehydration 
for blast furnaces, has recently published a 
unique booklet with the above title. 

Little Grain and Oxygen, who are the hero 
and heroine, “lived deep down in the dark- 
ness of the earth surrounded by rich, warm 
Jasper between two immense strata of Rock.” ~ 
The reader is told how they were separated 
by the machinations of the Earth Gods, who 
used Coal to accomplish that end. The trans- 
portation of ore and coal and the operations 
of the blast furnace and the converter are 
dealt with in the language of fancy, Little 
Grain finally coming to rest in a steel rail. . 
The denouement is the reuniting of Little 
Grain and Oxygen by the help of Water, in 
accord with the inexorable law of the iron 
people. The conceit is most ingeniously work- 
ed out in a way that gives a new light on the 
imaginative possibilities of metallurgical sci- 
ence. 
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THE COMPLEX PROBLEM OF THE 
FLYING MACHINE 

[We present here the most essential portions 
of a paper by Mr. James S. Stephens, present- 
ed at the meeting, April 5, 1911, of the West- 
ern Society of Engineers. The reading of the 
paper provoked an unusually extended dis- 
cussion, some of the speakers refusing to ac- 
cept the assumptions of the writer. It must be 
conceded that the day is not yet for the fix- 
ing of absolute principles as to anything per- 
taining to aviation practice. ] 

Each of the aviation accidents which have 
occurred has had some specific cause, and 
numerous explanations and theories have been 
offered to account for them. Unfortunately the 
man who would have best been able to offer a 
satisfactory solution has in practically every 
case lost his life. 

Theories have been advanced by some of the 
aviators blaming the so-called Swiss cheese sky 
and holes in the air for many of these acci- 
dents. 

It is generally admitted that there are many 
varying currents in the air, and that these 
changes of speed and direction in the motion 
of the air are undoubtedly greater near the 
surface of the earth than they are higher up, 
and while some of the difficulties of flying are 
chargeable to this cause, it has, the writer be- 
lieves, been blamed for a great deal more than 
it is accountable for. Such variations as do 
occur in the trend of the wind or air current 
are not sufficiently abrupt to make flying extra 
hazardous from that cause alone. 

Once a machine is off the ground, it would 
be immaterial whether the wind was blowing 
steadily in one direction one mile or one hun- 
dred miles an hour, if it were not for the fact 
that it is necessary to give due consideration 
to the laws of inertia, acceleration, retardation, 
momentum, centrifugal force and gravity in 
their proper relation to the speed of the ma- 
chine, both relative to the air and relative to 
the earth. 

In still air a flying machine, in maneuvering 
in a horizontal plane, would have to accommo- 
“date itself to practically the same conditions 
as a vehicle on the ground. In starting up, 
increasing or decreasing the speed, the inertia 
of the weight of the machine must be over- 
come, thus introducing the elements of time 
and power. In turning, some positive resist- 
ance, such as banking the machine, must be 


depended upon to counteract the centrifugal 
or tangential forces. 

All of the men who have flown these ma- 
chines have learned to do so in comparatively 
still air, and have been thoroughly familiar 
with the conditional requirements just referred 
to, as a result of their experience with vehicles 
running on the ground. 

Flying in a wind, the writer believes, intro- 
duces the effect of some of Nature’s laws in 
a way that up to the present time has not 
been fully appreciated, and therefore has not 
had the consideration which is due. 

To illustrate, imagine a machine flying at the 
rate of 40 miles an hour, which is in round 
numbers 60 ft. per second, directly against a 
wind blowing at the same speed. While such 
a machine would maintain itself in the air 
just as surely and safely as if it were flying on 
a calm day and covering a distance of 40 miles 
an hour as measured on the earth’s surface, it 
would in fact actually be standing still, in 
so far as i.s relative position to the earth is 
concerned, and the entire output of its engine 
would be expended in supporting it against the 
action of gravity and in preventing it from 
drifting backward in the wind. 

Now consider what would happen if the 4o- 
mile wind could be suddenly stopped. The ma- 
chine, having no initial velocity or momentum, 
could get no support from the air until it 
could acquire a sufficiently high relative vel- 
ocity. This, on account of inertia, and the 
limited power available, requires time, and 
during such time-interval, the machine must 
fall. While the abrupt stopping of a 4o-mile 
wind is not possible, a somewhat analogous 
condition may be brought about by an abrupt 
turning of the machine when it is stationary 
relative to the earth through flying against a 
high wind as above mentioned. 

Under the most favorable conditions, it 
would take considerable time to bring a ma- 
chine weighing about 1,200 Ib. from a standing 
position up to a speed of 60 ft. per second, 
or double this speed, as the writer will en- 
deavor to show may be necessary under certain 
practical conditions. 

The following is quoted from Aircraft, the 
December, 1910, issue, describing the flight of 
Johnstone and Hoxsey at the Belmont Park 
International Aviation Meet, both of whom 
have since lost their lives as martyrs to the 
cause of progress. “They faced the wind com- 











a 























COMPRESSED AIR MAGAZINE. 


ing in from the ocean, and as they went higher 
their speed in relation to the ground rapidly 
diminished as that of the air they were meet- 
ing became greater. Soon they appeared to 
be standing still, the velocity of the wind being 
just even to theirs (about 38 miles), and then, 
as they went higher, they started to lose ground 
and the higher they went the faster they went 
backwards. Close together they appeared like 
two great kites on a string—a string being 
slowly paid out.” 

How great a wind Johnstone faced at his 
maximum altitude of 8,500 ft. no one can say, 
but with his machine going close on to 4o 
miles an hour, he was blown backwards some 
4o miles in the course of less than two hours, 
and 75 miles an hour is not an exaggerated es- 
timate of the maximum velocity of the wind 
met by him. 

Brookins, Johnstone and Hoxsey, on Wright 
machines, have made complete circles in the 
air in about six seconds. Let us suppose one 
of them had undertaken to make such a turn 
when flying against a head wind; a quarter of 
a turn would be made in less than two seconds 
with the result that, whereas the machine be- 
fore the turn had the necessary supporting 
power to maintain it in the air, in less than 
two seconds of time it would have turned 
around a quarter of a turn in the air, and with 
respect to its relative position to the earth, 
would have practically turned upon its own 
center, and have begun to drift sideways, hav- 
ing practically lost all of its sustaining power; 
it had no initial forward motion when com- 
mencing to make the turn, the time allowed 
not being sufficient to acquire the necessary ac- 
celeration, and the power available not being 
great enough. 

Should he be able to get his machine around 
a full half turn, which he might be able to 
do in three seconds, the machine, even though 
assisted by all the power of its engine, and 
the effect of the wind in the direction it had 
turned, could not in that limited time have 
gotten up sufficient headway against its own 
inertia so as to be moving as fast as the 
wind itself, and the wind would actually be 
blowing from behind and aiding gravity in 
forcing the machine downward. It seems 
hardly probable that under such conditions 
it would be possible for the operator to again 
right the machine, even though it were fall- 
ing head first, especially if he was not aware 
of the actual cause of the trouble. 
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As a matter of fact, a machine under such 
conditions as above outlined would, in so far 
as the forces of gravity and inertia are con- 
cerned, have to start from a standstill and ac- 
quire a velocity of 80 miles per hour relative 
to the earth before again obtaining its normal 
supporting power of 40 miles per hour rela- 
tive to the air in which it would be flying. 

A further complication would be the fact 
that once commencing a turn under the con- 
ditions above stated, the machine would have 
a tendency to turn practically on its own cen- 
ter, and having thus acquired an initial rotary 
motion with little forward motion in the same 
plane, it would be much harder to check or 
reverse the turn. Any effort which might be 
made by the operator would probably be such 
as would result in just the reverse to that 
intended, as the conditions of support would 
for the time be reversed. 

The support of a flying machine in the air 
depends upon a nice adjustment of speed rela- 
tive to the air, its surface and power, as op- 
posed to the action of gravity. The power 
may be so applied when flying as to store 
up within the machine dynamic force, which 
would be the product of its speed relative to 
the earth and its weight, or simply to over- 
come the static force caused by gravity, if the 
machine were flying against a wind blowing 
at the same speed required for sustention. In 
fact, if the machine were flying against a wind 
blowing relative to the earth at greater speed 
than the speed of the machine through the air, 
it would then have stored up within itself 
dynamic force acting in the opposite direction 
to which the machine would be actually mov- 
ing through the air. 

It seems evident that a flying machine may 
be turned very quickly and may, on account 
of the small frictional hold it has upon the 
air, and due to momentum, or centrifugal 
force, skid a considerable distance in making 
a turn, unless the resistance available by bank- 
ing the machine is adjusted very nicely to the 
relative forces brought about by the speed of 
the machine. It is the writer’s belief that such 
quick turns, if made in a wind, are extremely 
dangerous and are responsible for at least 
some of the fatal accidents which have oc- 
curred. 

Professor Langley, the writer believes, was 
the first to compare the flight of an aeroplane 
to a skater passing rapidly over thin ice, which 
would sstain him safely so long as he main- 
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tained sufficient speed to distribute his weight 
over a sufficient area. Let us go a little fur- 
ther with this illustration. We know that 
the skater might turn his body around while 
passing swiftly over such thin ice, and still 
continue on in safety, but should he check his 
speed and endeavor to reverse the direction 
of motion, he would surely break through. So 
with a flying machine: if turned too quickly, 
its momentum would tend to carry it along in 
the direction in which it had been flying until 
it reached a critical position without sufficient 
support from speed in the direction it had been 
turned. 

Safety in either case could be assured only 
by making a long turn that would meet the 
requirements of time, weight, and surface; 
and, while the skater might turn on his own 
center, skating either face forward or back- 
ward, without affecting his safety so long as 
he maintained his speed, the flying machine 
must of necessity at all times present its front 
directly toward its direction of motion, and at 
the same time maintain its proper angle of 
incidence and forward speed relative to the 
air to prevent its falling. 

This essential condition that the machine 
must be moving at its full speed relative to 
the air and in. the direction it has turned ir- 
respective of the speed of the wind or the rel- 
ative speed of the machine to the earth, and 
the fact that such changes in direction when 
flying in a wind may bring about or require 
rapid changes in the actual velocity of the 
machine itself, so that at all times it may 
have a normal speed relative to the wind, is, 
the writer believes, responsible for conditions 
which we have not had to consider in other 
methods of transportation prior to the advent 
of the flying machine. 

It is believed that a greater power is re 
quired to get a machine off the ground than 
that necessary to maintain it in the air in 
horizontal flight. If making a flight in still 
air, the machine might start in any direction 
on level ground. The power required would 
be that which would be necessary to overcome 
the head resistance of the air, the frictional 
resistance of the air, the action of gravity, 
and the inertia of the weight of the machine 
in bringing it up to the speed necessary for 
sustention, in a given time. After attaining 
this speed, that portion of the power required 
for overcoming inertia would remain in the 


machine as kinetic energy, and when flying 
in still air would remain constant irrespective 
of the direction in which the machine might 
be flying. 

If a machine were started from a stationary 
position on the ground against a head wind 
blowing at a speed equal to that necessary 
for the support of the machine, no power 
would be required to overcome the inertia 
of the machine in a horizontal plane; it would 
maintain its relative position to the earth; 
and if it were possible for the wind to in- 
stantly stop blowing, the machine would fall 
during the time necessary to accelerate the 
machine up to a speed necessary for support. 

If a machine were started from a station- 
ary position on the ground, moving in the 
same direction with a wind blowing at a 
speed equal to that necessary for the support 
of the machine, it may be assumed that, if 
sufficient time is allowed, the force of the 
wind will accelerate the speed of the machine 
up to the speed of the wind, but from this 
time until the machine obtains a speed neces- 
sary for support greater than the speed of 
the wind, the same elements of resistance will 
have to be overcome as in starting from the 
ground in still air, including the power and 
time necessary to overcome the inertia of the 
machine. 

The above statements, the writer believes, 
demonstrate the fact that in flying in a wind 
and making a turn, the necessity for quick 
changes in the actual velocity of the machine, 
required to accommodate the speed of the 
machine to the speed of the wind when the 
direction of the machine is changed, may be 
such as to cause the machine to fall for want 
of sufficient surplus power to meet such varia- 
ble conditions, or on account of not allow- 
ing sufficient time for the small amount of 
power available to meet the requirements of 
changes in the actual velocity of the machine. 

In flying in a wind it would seem as if 
there must always be a variable resistance 
or momentum to be considered when making 
a turn; that this variable will be proportion- 
ate to the speed of the wind, and must be pro- 
vided for, when turning, by the allowance of 
ample time for increase or decrease of the 
actual speed of the machine so that it may at 
all times maintain its normal speed relative 
to the air. Also that, in making such ad- 
justments of time and speed, the weight of 


—..¢— 


— 


COMPRESSED AIR MAGAZINE. 6141 


the machine, the normal speed, the amount 
of surface, and the surplus power available 
will all have to receive due consideration—in 
the hands of an expert operator who has 
become thoroughly familiar with these con- 
ditions and their relative values—if safety 
in flight is to be attained. 

A flying machine cannot, without risk of 
falling, be turned in its course through the 
air without allowing the necessary time rela- 
tive to the power and weight to overcome its 
inertia and maintain its speed in the direction 
it has turned. 

For the sake of argument, consider what 
would actually happen to a flying machine 
weighing 1,000 lb. moving through the are 
at the rate of 60 ft. per second, or 40 miles 
per hour, and making a complete turn in the 
air in six seconds, while the wind was blow- 
ing at a speed of 40 miles per hour, the turn 
to commence when the machine was flying 
against the wind and practically standing rel- 
ative to the earth. In making such a turn 
in still air, the machine would traverse a true 
circle about 360 ft. in circumference, both iu 
the air and relative to the earth, commencing 
and completing the turn with the normal speed 
necessary for sustention, 60 ft. per second in 
the air and relative to the earth’s surface at 
all points of the turn. 

In making a turn in the air with the wind 
blowing 40 miles per hour, the machine would, 
if it were not for the effect of inertia, traverse 
a true circle relative to the air, just as when 
turning in still air; but relative to the earth 
it would move in the direction in which the 
wind was blowing 60 ft. per second. But 
on account of inertia, in making such a com- 
plete turn the weight of the machine, Iooo Ib., 
would have to be accelerated from a standing 
position to a speed of 120 ft. per second in 
the first three seconds of the turn, and re- 
tarded from this speed to a full stop in the 
last three seconds of the turn. 

As a matter of fact, a flying machine may be 
turned around in about six seconds and with 
comparative safety in still air, but to make 
such a turn and at the same increase the speed 
of 1,000 lb. weight to 120 ft. per second, and 
again retard it the same amount in six sec- 
onds, is beyond the power available for ac- 
celeration, or the strength of the machine to 
act in retardation, especially if we consider 
the fact that the power available for accelera- 


tion would be very small, practically all of the 
power being actually necessary to support 
the machine in the air. The amount of power 
available over and above that required for 
sustention may be approximated by the abil- 
ity of the machine to rise. For instance, if 
a machine weighing 1,000 lb. were capable 
of rising 100 ft. per minute, this would indi- 
cate that it had 3 h. p., or 100,000 foot pounds 
per minute, of surplus power above that re- 
quired to maintain speed of sustention. Three 
seconds is one-twentieth of a minute, so that 
we would have 5,000 foot pounds available 
for three seconds. to increase the velocity of 
1,000 lb. weight to 120 ft. per second. It would 
take about 140,000 foot pounds to do this in 
three seconds, or about a minute and a half 
to accelerate 1,000 lb. weight with the energy 
available, 5,000 foot pounds. These figures are 
merely approximations made to illustrate the 
conditions involved. 

The wind would assist in acceleration on 
the first half of the turn, and the resistance 
of the air to forward motion would help de- 
crease the time necessary on the last half of 
the turn. This would materially decrease the 
time required for the complete turn. The 
arbitrary conditions mentioned herein are 
used for illustration only. The actual time 
in which a safe turn may be made in the air 
may be closely estimated, if we have the 
weight of the machine, know how much sur- 
plus power it has, know the speed of the ma- 
chine relative to the air, and the speed of the 
wind. The product of these factors would 
be varied somewhat by the area of the surface 
of the machine, the form of the machine, and 
the ability of the operator to control it to the 
best advantage. 

It is believed that some of the accidents re- 
ferred to have been due to a combination of 
the above named causes, and to the failure of 
the aviator to appreciate their varying in- 
fluence as compared to his speed through the 
air and his relative speed over the earth due 
to the speed of. the wind. It is only when 
quite near the earth that the relative speed of 
the machine may be judged of; when higher 
up, the aviator’s attention is given to necessary 
adjustments to meet the changing conditions 
in the air. 

On apporaching the ground, he has no way 
of determining the direction or speed of the 
wind except by noting some object such. as 
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smoke or flag, or by first flying in a circle 
near the earth and noting the amount and 
direction of the side drift of the machine. 
And it must beadmitted that to do this even 


approximately must require a highly culti- ° 


vated sense of speed and direction. Any speed 
indicator placed upon a machine can only 
show the speed through the air. Nevertheless, 
such an instrument is of the highest impor- 
tance as a guide, to limit speed in gliding and 
to maintain necessary speed for sustention. It 
is quite possible that accidents have occurred 
on account of lack of knowledge of these 
relative speeds. 





PNEUMATIC REMOVAL OF SEDIMENT 


FROM SETTLING TANKS 


For the removal of sediment from the set- 
tling tanks in coal-washing plant a Silesian 
engineer, Herr H. Schubert, has introduced 
a pneumatic method which has already found 
application at a number of collieries in Up- 
per Silesia. A characteristic feature of . the 
method is that, instead of being pumped or 
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valve, from which a pipe a leads to a reversing 
apparatus U, which in turn is connected with 
the suction pump L by the pipe b. The pipe a 
leads to a reversing apparatus U, which in 
turn is connected with the suction pump L 
by the pipe b. The pipe a is 40 to 50 ft. in 
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FIG, 2. 


drawn off from the tanks in a semi-liquid 
form, the sediment is handled in a thick con- 
dition. The effluent water, laden with fine 
particles of coal, is run into the settling tank, 
which is provided with funnel-shaped recesses 
T (Fig. 1), which latter are connected 
by suction pipes S with a closed receiver K. 
This is provided at the top with an automatic 


height and has two limbs, in order that no 
sediment may be drawn into the suction pump 
in the event of any accident to the automatic 
valve. When the receiver K is connected 
with the suction pump by means of the re- 
versing apparatus U, the air in the receiver 
is exhausted and becomes filled with sedi- 
ment drawn from the recesses T through the 
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pipes S. As soon as a float attached to K in- 
dicates that this latter is sufficiently charged, 
communication with the pipes S is cut off by 
moving a lever and the receiver K is put in 
communication with the delivery pipe D, so 
that the pump L now acts as a force pump 
and expels the contents of K to their destina- 
tion. 

Another form is illustrated in Fig. 2, 
the bottom of the settling tank being di- 
vided into recesses T, into which dip the suc- 
tion pipes S, branching from a main, m-n, 
leading to the receiver K. This main is con- 
nected direct with the delivery pipe D, an ar- 
rangement found preferable to the use of sep- 
erate suction and delivery pipes where the 
former are very long. In this modification, 
when the receiver K is full, the reversing ap- 
paratus is operated and the sediment in the 
receiver is expelled through m-n and D. which 
done, the valve connecting m-n and D closes 
automatically, and the pump again begins to 
act by suction. Since all the sediment in m-n 
has been forced into D, the suction pump 
has merely to overcome the inertia of the 
sediment in the short branches S, so that 
only a low vacuum is required. If, however, 
the suction and delivery pipes were separate, 
the whole length of m-n would remain filled 
with sediment, and a high vacuum would be 
needed to set this quantity in motion on re- 
newing the suction phase of the process; in- 
deed, in certain circumstances, it would be 
necessary to employ compressed air for that 
purpose. Furthermore, combining the suction 
and delivery pipes in the manner indicated is 
equivalent to increasing the capacity of the 
receiver K. 





GETTING AIR PRESSURE WITH A 
WATER PUMP 


Mr. Louis T. Watry, Pueblo, Colorado, a 
contributor to Power, tells in a recent issue 
how he obtained a pressure of air for testing 
purposes from an ordinary steam pump by 
admitting air with water entering the suction 
pipe. He says: 

Some time ago I was employed in a plant 
where iron barrels were occasionally tested, 
an air pressure of Io or 12 pounds per square 
inch being necessary. The foreman said he 
had thought of using a small duplex pump, 
but he could not pump over 4 pounds of air 
pressure. I told him I could get all the pres- 
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sure he needed and, to prove my argument, de- 
vised the scheme shown in the accompanying 
drawing. 

The barrel to be tested is first connected by 
a hose to the open-air outlet valve on the re- 
ceiver. The drain valve is closed. The 
pump is then slowly started and when primed 
the air valve on the suction line is opened just 
enough to prevent the pump from entirely 
“losing its water.” By proper regulation of 
this air valve the pump will take in a large 
volume of air with each stroke and just 
enough water to keep the plungers and valves 
fairly well sealed. When a pressure of 8 or 
10 pounds is reached the air valve on the suc- 
tion line is closed, the pump takes water and 
the receiver is nearly filled. This forces the 
air out of the receiver into the barrel being 
tested and increases the pressure at the same 
time. 

Should more pressure be desired the air- 
outlet valve is closed and the receiver is 
drained into the suction tank. The small 
valve shown on top of the receiver admits air 
when the receiver is being drained. The oper- 
ation mentioned is then repeated. 

Incidentally it is not the most economical 
way of compressing air. 





In the basement of the state house, at Co- 
lumbus, O., the state of Ohio is going to build 
a miniature mine, where its mine experts will 
produce mine explosions and rescue victims 
of black damp by use of the lastest mine res- 
cuing devices. 
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AIR AND WATER FOR CLEANING 
TUBES 


John Bailey, Milwaukee, a correspondent 
of Power, tells of the cleaning of a large ver- 
tical boiler as seen in the cut. The boiler 
had not been cleaned in a long time and a 
flue cleaner was ordered. In cleaning, the 
operator must stand on the upper drum and 
feed his cleaner down. Because the operator 
must be confined in the drum, a steam-driven 
machine was out of the question. Water 
was not available in sufficient quantities at 
the required pressure, so an air machine was 
used. 

The machine arrived and, superintended by 
the engineer and several others, the work 
was commenced. The machine ran fine, but 
after several tubes had been cleaned the dust 
in the drum became too much for the fire- 
man doing the job. Covering all the tubes 
excepting the one on which he was working 
helped matters some, but was not sufficient. 
Stopping them up tight with plugs stopped 
the dust all right but unfortunately the draft 
also, and the drum of the still warm boiler 
became unbearable. 

The fireman finally discovered a remedy 
himself. He took a small hose into the 
drum with him and let a very small amount 
of water trickle into the tube on top of his 
cleaner. This stopped the trouble completely 


and as far as I can see did no harm to the 
machine. 





CAVES OR MINES AS BAROMETERS 

Large subterranean chambers, whether caves 
of natural formation or mines, naturally feel 
the pressure changes in the external atmos- 
phere, the air flowing in or out to adjust the 
balance. Where there is a large shaft or oth- 
er opening the ebb and flow is not generally 
noticeable, but if there is only a restricted air 
passage the rate of flow is proportionately in- 
creased. In a suburb of Seattle, Wash., a man 
recently bored in his back yard to a depth of 
153 feet in quest of water, but not striking any 
he gave it up. Since then it has been noticed 
that a small pipe which caps the bore spouts 
wind with such force as to cause a whistling 
sound. Sometimes the air current is reversed, 
the pipe then sucking instead of blowing, the 
former action preceding a storm, while the lat- 
ter gives promise of fair weather. It is as- 
sumed that the bore penetrated a cavern of 
some size, the contents of which thus respond 
to the barometric changes outside. 





FORCED HOT AIR SYSTEM 

General Manager M. O. Robinson, of the 
Port Arthur and Fort William Electric Rail- 
way system states that they have had on trial 
on one of their cars the forced ventilation 
hot-air system. Although they did not have 
this in operation in the coldest weather, it has 
been 15 below zero since it was installed, and 
at that temperature it proved to be superior 
to the electric heaters. The good features of 
the system are that the air in the car is con- 
tinually being changed, being taken from out- 
side, heated and forced under the car by a 
fan. It has the advantage over the hot water 
that there is no danger of frozen or leaky 
pipes; also it is one-half the weight and when 
the heater is taken out for the summer the 
car is not so heavy even as with the electric 
heaters. The cost of operation in compari- 
son with electricity is said to be less than 
one-half. 





The “trainometer” is the latest. If you are 
on a train and you are curious to know how 
fast you are going, you put a penny in the slot 
and the hand on a dial informs you. H. W. 
Prance, an- Englishman, is the genius who 
thought of this idea, but it has not been adopt- 
ed in this country yet. 
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DANGERS FROM ELECTRICITY IN 
MINES 


The Electrical Review of Chicago, in a re- 
cent issue, gives the results of tests of vari- 
ous fuses, looking to the reducing of the 
dangers so closely allied with every method 
of electric detonation in mines. The Elec- 
trical Review admits the existence of these 
dangers and states that the time has come 
not only for educating the miners to the reali- 
zation of the risks they run from electrically 
charged wires, but it advocates: the appoint- 
ment of an electrician in each mine and of 
Government inspectors specially trained to 
pass upon electrical conditions and equipment. 

It is fortunate that we have the recently 
created Bureau of Mines at Washington, be- 
cause here is a scientific body with Govern- 
ment authority, equipped to investigate the 
dangers accompanying the use of electricity 
underground. That this subject has been 
neglected goes without saying. It is little less 
than a crime to subject human beings to the 
dangers that result from an electric spark sim- 
ply because it may be considered a little 
cheaper to equip with electricity than with 
compressed air. This economy, if it really 
exists, is nothing more than a little differ- 
ence in the first cost of the installation, but in 
the end it is doubtful that there is an economy 
at all. Investigations have shown that acidu- 
lous waters in mines destroy the insulation 
of charged wires. This takes place silently 
and in the dark. There is no noise resulting 
from it as occurs when a leak exists in an 
air pipe, the result being that in the case of 
electricity there is a short circuit and ex- 
posed switches, resulting in sparks and elec- 
tric arcs which initiate coal dust explosions. 
Any and all explosive material is in the 
same danger from the same source. 

It has been conclusively shown that coal 
dust explodes per se. It is not necessary to 
have the mixture of gases, for the Govern- 
ment testing plants at Pittsburg have repeat- 
edly exploded coal dust when mixed with 
nothing but air. 

How different is the case with compressed 
air. Not only is it free from fire dangers, 
but it is the very thing that is wanted in the 
mine for ventilation and cooling. An air 
pipe costs a little more than an electric wire, 
but its durability is greater and its useful- 
ness in case of accidents and imprisonment 
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of men cannot be over-estimated. Compressed 
air is now produced by high duty air com- 
pressors so that its cost compares very fav- 
orably with that of electricity, and so far as 
mining service is concerned it serves to fur- 
nish power for all the requirements of oper- 
ating machinery. 





THE WASTEFUL STORY OF COAL 

It is a very modern story throughout. Not 
so very long ago was the first finding of the 
coal. Then it was discovered that coal would 
burn, and all could sit or stand around and 
enjoy the warmth of it. Then the fire came 
to be used for roasting and broiling and boil- 
ing, and the boiling brought steam and the 
steam engine, and through the succeeding de- 
velopments, which still crowd so closely upon 
each other, coal has become our chief source 
of light, as well as of heat and of power, for 
all manufacturing operations and for transpor- 
tation upon the land and on the sea. From 
the coal, as it lies inert in its native bed, to 
the output of the great power houses and the 
speeding of the ocean racers, is a long string 
of contrivances and of methods, which we 
know to be still crude and wasteful, but which 
our best investigators and inventors are con- 
stantly striving to simplify and to render 
more economical and efficient. 

Most gratifying—though still not at all sat- 
isfying—results have been attained in the line 
of coal saving at the hither end of its employ- 
ment, as is evidenced in the fourfold reduc- 
tion which, in half a century, has been effected 
in the fuel cost per horsepower of, say, the 
Atlantic liners; but it is quite astonishing to 
realize how little has been done, comparative- 
ly, in the line of saving at the mine itself. 
The ultimate cost of the coal is, of course, 
the labor cost of getting and handling and 
transporting it, and the saving of coal any- 
where along the line of activities involved in 
its employment, of course, represents a com- 
mensurate saving in the labor cost of the coal; 
but it would seem that the first place of all 
to begin the labor saving should be where the 
coal is first attacked and secured; and yet 
coal mining machines are among the most 
recent of our inventions practically developed 
and employed. Machinery and applied me- 
chanical power save human labor everywhere, 
and in coal mining it would mean a consider- 
able reduction in the number of human lives 
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exposed to the unusual risks of a most danger- 
ous line of employment. It is estimated that 
one coal machine with three attendants will 
do as much work as twenty men working en- 
tirely by hand, and yet as recently as 1906, in 
the United States, only 35.1 per cent. of the 
coal output was machine mined, and in Great 
Britain only 4 per cent. 

The advantage which the machines give is 
shown in all the comparisons between the 
United States and Great Britain in recent 
years, these figures being generally available 
only a year or two after date. In 1908, in the 
United States, 690,438 persons employed pro- 
duced 126,562,000 more tons of coal than were 
produced by 966,264 persons employed in the 
mines of Great Britain. The total of American 
operators with fewer men produce annually 
60 per cent. more coal than is mined in Great 
Britain. In 1908 the production of coal per 
person employed was 538 tons in the United 
States and 271 tons in Great Britain, the aver- 
age for all civilized countries being 294 tons, 
very few coal machines being used except by 
the nations mentioned. 

Of the machines employed, there are a num- 
ber of different types, and both electricity and 
air are employed to drive them. In the New- 
castle district of England in 1909 there were 
45 electric machines and 178 air-driven. Of all 
the machines of all types in use in the United 
States, about 60 per cent. are pick or puncher 
machines. 

It remains a wonder that machinery has 
not done more to lighten, or at least to make 
more individually productive, the labor of the 
man down in the dark who gets out the coal 
for us. Every impulse of humanity, as well 
as all pecuniary considerations, urge the em- 
ployment of machinery wherever possible, and 
especially the coal punchers, which are leading 
the attack. 





WHAT AIR RECEIVERS HAVE TO 
STAND 


An enquiry was held recently, at Dunferm- 
line (Scotland), before Sheriff Umpherston 
and a jury, into the facts of the death. of Da- 
vid Robertson, who was killed on May 5 at 
Bowhill Colliery in consequence of the re- 
ceiver of a steam-driven air-compressor plant, 
of which he was in charge, bursting or ex- 
ploding. 

Robert Anstruther Muir, manager, stated 
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that the plant was purchased by himself and 
the Bowhill Company, about 1899, and. it 
worked satisfactorily. They never, when mak- 
ing examination of the plant, found any in- 
dictation of defects. The plant was not new 
when it was bought. The plate of the air- 
compressor was % in. in thickness, and its 
safe working load would be about 1oo lb. He did 
not think the accident could be due to normal 
working conditions. There must have been 
a high temperature inside. It might have been 
brought from the outside. The theory he 
had formed as to the accident was an internal 
ignition. Any oil put in the air cylinder would 
in the course of time find its way into the re- 
ceiver and naturally accumulate. It had been 
his practice all along to use common engine 
oil for air compressors. It would be quite 
right to use a safer oil even where they were 
working at low pressures. He thought the 
receiver was cleaned out about two years ago. 

Neil Anderson Wilkie, manager, Bowhill, 
stated that he knew that the safety valve was 
working on the morning of the accident, be- 
cause he heard the air flowing from it. He 
had had no trouble with the plant since he 
went to the colliery eleven months ago, and 
it was working all right now. He thought 
there must have been some internal ignition 
inside the receiver with consequent large in- 
crease of pressure and heat. Since the acci- 
dent they were using partly common engine 
oil and partly soapsuds for lubricating pur- 
poses. The company would not continue the 
arrangement for lubricating purposes employed 
before the accident now, in consequence of the 
accident. 

James Sibbald, engineman, said he had been 
familiar with the machinery in question for 
about seven years. There was an outlet cock 
at the bottom of the receiver, and it was used 
regularly three times a week. 
little oil came out of the cock. 

David Muir, head engineer at the colliery, 
said that during the time he had been there 
there had been no examination of the plant, 
which had worked quite smoothly. Witness 
further said that he had wrought air com- 
pressors before the Bowhill one, and at these 
there was a special compressor oil in use. 

Mr. Robinson, H. M. inspector of mines, 
said that common oii was not the sort of oil 
to use for compressors generally. He found 
that it was occasionally used, and always 
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where. he knew it was used he drew atten- 
tion to it because of its low flashpoint. 

Mr. Colvin, representing the Scottish Mine- 
owners’ Association, said that under normal 
conditions the oil in use would have been 
quite safe, as the ordinary flashpoint of it 
was much above the temperature at which 
the compressor was working. 

The jury added to their formal verdict an 
order that they were of opinion that a special 
oil should be used in connection with plant 
of that kind. 

[We reprint the above, verbatim and en- 
tire, from the Colliery Guardian, London, 
merely adding the italics, of which we might 
have been more liberal. : 

It seems that this poor air receiver was 
we don’t know how many years old a dozen 
years ago, and they went on using it just as 
if it was new. Of course, it had been rusting 
and weakening all the time, and it had to 
give out some time and when it did give out 
the jury evidently found nobody, to blame. 
There seems to have been no precautions taken 
before the “accident” and no critical examina- 
tion of anything after the accident, and not 
a word is cited as to any visible evidence of 
the assumed explosion. There may have been 
an explosion, but not the slightest evidence of 
it appeared. If the receiver was to ultimately 
give out either through the gradual weakening 
by corrosion or by the sudden accession of 
pressure due to an explosion there had been 
no precautions taken in anticipation of either 
possible catastrophe. The shiftlessness of 
practice eviderced throughout this case hs 
never been surpassed in the United States. Ed. 
C. A. M1) 





THE LOETSCHBERG TUNNEL 


The following notes on the completion of 
the Loetschberg tunnel, in Switzerland, are 
taken from the Moniteur Industrielle. An 
illustrated description of the work was pub- 
lished in CompresseD AIR MAGAZINE, Feb., 
1909: 

On March 31 the two headings of the 
Loetschberg tunnel between Kandersteg and 
the Loetsch valley came together. But the 
formal opening of the line is not expected 
until 1913. Work was begun in the latter 
part of 1906, so that something less. than five 
years has been required for the penetration 
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of about 47,675 ft. of rock from north to 
south. No enterprise of this kind has ever 
approached this rapidity of execution before, 
and it is quite proper to consider this as es- 
tablishing a world’s record. 

The work is French in conception and exe- 
cution. According to the first estimates and 
surveys, the tunnel was to have had a length 
of45,050 ft. with a single track; and it was 
upon this basis that the work was begun. 
At the start the pick was used, but with this 
primitive method years on years would have 
passed before it would have been completed. 
On March 1, 1907, an electric system with 
means of mechanical drilling was installed; 
and thanks to a Swiss subvention, it became 
possible so to enlarge the tunnel that a double 
track could be laid. 

It was the electric installation, the first 
to be set up at the work, that made the com- 
pletion a possibility, and the results obtained 
at the Loetschberg show that mountain tun- 
neling has been robbed of most of its difficul- 
ties. Here an excavation of 1,000,000 cu. 
yds. of rock was required and an advance 
at the rate of 130 cu. yds. a week was regu- 
larly effected. At the north end the electric 
current was furnished by the hydraulic works 
at Spiez, at 15,000 volts as a three-phase al- 
ternating current. At the south end a similar 
current was furnished by the works at Lonza 
with which it was possible to supply power 
to the several secondary work shops. Elec- 
tricity was not, however, used as a motive 
power in the heading. All drilling and all 
underground traction was done with air that 
had been compressed by electricity. 





THE SAND BLAST ON THE PANAMA 
CANAL 


After a test of one month, the sand blast 
method of cleaning steel cars, and the pneu- 
matic painters in use at Gorgona shops have 
demonstrated the economy of this method 
over the one formerly employed, viz., remov- 
ing the scale by hammering the cars and 
painting them by brush. The steel dump cars 
in use on the Pacific and Atlantic Division 
work are subjected to excessive oxidization 
from the salt air and, on all the work, the 
cars are continually subject to rust, conse- 
quent upon hauling wet material and being 
subjected to the continuous rainy weather. 

The sand blast machine installed at the 


shops about a month ago consists of a reser- 
voir in which dried sand is placed, and three 
leads to which hose may be attached. An air 
pressure of 50 pounds forces the sand from 
the reservoir into the leads, where a pressure 
of 80 pounds is applied to drive it forcibly 
against the cars. Only two leads are com- 
monly used, and the sand is projected through 
a %-inch nozzle. At present, Chamé sand is 
used, but this is so fine that it is not thor- 
oughly effective, and an order has been placed 
for some coarser quartz sand, which occurs 
in small deposits at Chorrera. Six cars san be 
cleaned of scale in one day. The cars are 
run on a switch alongside the sand blast plant, 
and, after cleaning, are pushed forward a few 
feet to the place where the pneumatic painting 
is done. Coal tar paint is used, and it is or- 
dinarily applied through two nozzles, thus 
making it possible to work on two cars at 
one time. Twelve cars may be painted by 
this method in an 8-hour day.—Canal Record. 





MAGNETIC RELATIONS OF PETRO- 
LEUM DEPOSITS 

In Bulletin 401 of the United States Geolog- 
ical Survey, entitled “Relations between Lo- 
cal Magnetic Disturbances and the Genesis of 
Petroleum,” by George F. Becker, the condi- 
tion of knowledge of the origin of petroleum 
and other bituminous substances is reviewed. 
Some oils, says Mr. Becker, are undoubtedly 
organic and some are beyond question in- 
organic. They may have been derived from 
carbonaceous matter of vegetable or animal 
origin, and they may have been derived from 
carbides of iron or other metals. It is also 
barely possible that the hydrocarbons exist as 
such in the mass of the earth. 

While studying the subject, Mr. Becker was 
led to inquire whether any relation could be 
detected between the behavior of the compass 
needle and the distribution of hydrocarbons. 
Not much could be expected from a compari- 
son of these phenomena, for magnetite exerts 
an attraction on the needle whether this ore 
occurs in sold masses or is disseminated in 
massive rocks; moreover, many volcanic rocks 
possess polarity. On a map of the magnetic 
declination in the United States, Mr. Becker 
found that the irregularities of the curves of 
equal declination of the compass were strong- 
ly marked in the principal oil regions. The 
most marked agreement is found through the 
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great Appalachian oilfield, which is the area 
of greatest variation in declination. In Cali- 
fornia, also, strong deflections accompany the 
chain of hydrocarbon deposits. 

These observations are to some extent also 
supported by conditions in the Caucasus, 
where great magnetic disturbances exist. 
While the theory of the inorganic origin of 
the hydrocarbons as exploited by various 
scientists is not proved by this study, yet the 
contention that great oil deposits are gener- 
ated from iron carbides is strongly born out 
by a study of the map of magnetic disturb- 
ances in the United States. The map shows 
that petroleum is intimately similar to those 
arising from the neighborhood of substances 
possessing sensible magnetic properties, such 
as iron, nickle, cobalt and magnetite. 





“TAYLORISM” 
The following 
London: 
Strx,—The industrial system, upon which 
modern civilisation is supposed to be founded, 
presents many features to which the philosoph- 
ical critic may take exception; but whatever 
these faults may be, he is sure to find that the 
United States, as the more “go-ahead” nation, 
have gone one better (or, rather, worse). Your 
article on “Taylorism”’ in America reveals a 
peculiarly hideous method of dehumanisation, 
and it is sincerely to be hoped that no such 
false economy will be introduced into British 
workshops. We want men to be men and not 


appears in The Engineer, 


machines. 


Immo S. ALLEN. 
London, 22nd May. 





DANGEROUS SAFETY 


Patrick Eustice and John Murray, struc- 
tural steel erectors, working in the Heisen 
building, now being erected at Chicago, starred 
in a somewhat remarkable episode recently. 
Eustice, who was working on the 2oth floor, 
lost his balance and slipped from a girder. 
Murray, working on the 19th floor, saw his 
companion fall and, holding on to a girder 
with one hand, he leaned far out, and with his 
free arm grasped the falling man by the blouse. 
He was not able to hold the weight, but gave 
the body a descending swing inward and the 
latter landed on the 18th floor, practically un- 
hurt. 
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NOTES 
J. M. Betton, manufacturer of the Druck- 
lieb Injector Sand-Blast Apparatus, has re- 
moved from 178 Washington street to 14 Park 
place, New York City. 





The Southern Pacific is about to commence 
the construction of a 6-mile tunnel under the 
Sierra Nevada Mountains between Cisco and 
Donner, Cal. There will then be a reduction 
in grade and distance to San Francisco and 
present troubles due to snow will be elmini- 
ated. 





Dredge No. 86, is now pumping through the 
longest line of discharge pipe ever laid on the 
Isthmus, and one of the longest, without re- 
lay, of record. The pipe from the dredge to 
the fill at Colon hospital is 7,150 ft. long. The 
material is delivered by the 20-in. pump with- 
out a relay. The pipe is laid on level ground, 
and the pressure required runs up to 70 lbs. 





The sand-blast has been used in Germany 
for testing granite, marble, the various woods, 
linoleum and other materials used in the 
construction and furnishing of buildings. The 
samples are subjected for about two minutes 
to the action of a blast of fine quartz sand un- 
der a pressure of two atmospheres, the results 
showing the resisting powers of the substances 
to the effects of wear. 





A new coal-dust extractor, consisting of a 
combination of pressure air jets worked by 
electricity directed upon the surface to be 
cleaned in order to raise the dust, and the 
simultaneous withdrawal of the dust by suc- 
tion, has been given a successful demonstration 
by. a Scottish electrical engineer, following a 
series of experiments conducted during the 
past winter. 





In the discussion which followed the reading 
of the flying machine paper which we present 
in this issue, the author, Mr. Stephens, stated 
that “the flying machine of to-day, crude as 
it is, is capable of carrying a heavier load in 
proportion to its weight a given distance at a 
greater speed, with less power and fuel con- 
sumption, than the perfected automobile.” 





A few years ago the man who owned a cot- 
ton gin was required by law to burn his pile 
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of refuse seeds every week. To-day we trans- 
form those manure heaps into fifteen prime 
products (and any number of specialities), 
bringing in an annual income of $50,000,000. 
Fifty million dollars for a stench! And ninety 
per cent. of those cotton-seed products, in this 
enlightened age, we eat. 





In making the borings for the proposed 
new dry dock at Balboa, Panama Canal, there 
was recently brought out a drill core of solid 
rock; 6 ft. 6 ins. in length, and 1 in. in diame- 
ter. The core consists of the hardest kind 
of trap rock, without the least change in color 
or grain from end to end. It is believed that 
this is the longest core of the kind that has 
ever been produced intact on the Isthmus. 





In 1908 there were 1659 mechanical coal cut- 
ters in operation in 414 mines in the United 
Kingdom. In 1909 there were 1,691 machines 
working in 420 mines. About 5 per cent. of 
the total coal output of the United Kingdom 
is machine cut (13,508,510 gross tons in 1908 
and 13,728,902 tons in 1909). Electrical cut- 
ters ‘predominate in Scotland, while com- 
pressed-air machines .are favored in Wales, 
West England and Ireland. 





A resolution urging the Federal bureau of 
mines to take immediate steps toward conser- 
vation of natural gas, and asking that this 
product be placed in the mineral class was 
passed at the sixth annual convention of the 
Natural Gas Association of America, at Pitts- 
burg, Pa. Prof. William T. Magruder, of 
Ohio State University, was the father of the 
resolution; he presented it at the close of an 
address on the needs of engineering. 





A pneumatic concrete spraying machine for 
coating surfaces with concrete mortar has 
been sent to the Isthmus by the General Ce- 
ment Products Company, and it will be tested 
for a period of 30 days in coating the surface 
of rock in Culebra Cut, for the purpose of 
preventing deterioration. Much of the rock 
in the Cut, which is hard and firm when first 
excavated, crumbles rapidly on exposure to 
the air. 





The machine shops of the Caledonia Rail- 
way Company, St. Rollox, Scotland, are light- 
ed by an installation of compressed gas, 112,000 
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candle-power being required. <A pressure of 
54 in. of water is obtained by rotary com- 
pressors. The inverted lamps vary from 60 to I,- 
500 candle-power per single burner, and are said 
to have an efficiency of 60 candle-power per cubic 
foot of gas, a result due not only to the high 
pressure, but also to a pre-heating device, by 
which the gas and air mixture is warmed be-- 
fore entering the burner. 





An article of considerable interest to the 
world of aerial navigation for “heavier than 
air” as well as “lighter than air” craft is the 
new metal known as Liege metal. It is said 
to be 40 per cent. lighter than aluminum, its 
specific gravity being only 1.762. Its surface 
is grayish-white, reflecting rays analogous to 
those of poorly worked aluminum. The fol- 
lowing is its composition: Aluminum, 0.04 
per cent.; iron, 0.01 per cent.; zine, 0.44 per 
cent.; sodium, 0.21 per cent.; magnesium, 99.3 
per cent. 





At a mine in Yorkshire recently a man had 
his foot blown off by a high explosive under 
peculiar circumstances. The detonator had 
ignited the explosive but did not raise it up 
to explosive detonating pressure, resulting in 
the explosive burning in the hole until suffi- 
cient force had been gathered to blow out 
the stemming. After this had been done, the 
deputy, noticing a glare as from fire, went 
to the scene and found something burning on 
the floor. He put his foot on it, and it blew 
his foot off immediately. It seemed that the 
explosive must have been nearly up to the 
proper explosive point, and the action of the 
man in putting his foot upon it evidently com- 
pleted the necessary process. 





A new method for drying humid walls, says 
The Master Builder, devised by a Belgian 
architect, consists of embedding inclined 
porous tubes in the walls, the  direc- 
tions of the tubes being perpendicular to the 
By capillary action these tubes 
continually absorb moisture from the wall, for 
the air which they contain, being in the same 
hygrometric condition as that of the interior 
of the building, is relatively dry, and readily 
takes up moisture. The act of vaporizing en- 
suing therefrom reduces the temperature of the 
air passing from the tube and being constant- 
ly replaced by drier and warmer air. The 
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tubes are placed sufficiently close together to 
leave no intervals between their zones of in- 
fluence. In new buildings the places for the 
tubes are left, but the tubes themselves are 
not inserted until the mortar has set. 





For extinguishing oil fires where water is 
both ineffective and dangerous, frothy liquids 
have been recommended. In a late test, near 
Hamburg, a mixture of one quart each of 
caustic soda and alum solutions yielded 15 
quarts of a yellowish-white foam, having a 
density of 0.14, and this could be sucked up 
and distributed like water by a hose. A base- 
ment of 30 square feet, filled with benzine to 
20in., was fired, and was extinguished in 78 
seconds with 18 gallons of the frothy mixture, 
and a burning benzine tank, 6ft. in diameter 
and oft. high, was extinguished in 13 sec- 
onds. The benzine was little effected, burn- 
ing as usual after removal of the froth. 





The melting of metals in vacuum is the 
ideal method, because oxidation is prevented 
and gases present in the metal are expelled 
from it. While it has long been known that 
the method of melting metals in a vacuum 
gave superior results in the final product, the 
method has been limited to very small quan- 
tities of metal, due to the difficulty of carry- 
ing it out in practice. Metals which ordin- 
arily are considered as brittle substances, and 
incapable of being rolled or drawn, can be 
produced, by melting them in vacuum, in a 
malleable or ductile condition. Examples of 
such metals are tungsten and tantalum, which 
in this way can be made in the form of wire, 
and are used to a great extent in the new 
incandescent electric metallic filament lamps. 





LATEST U.S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


JUNE 6. 


994,106. AEROPLANE. WILLIAM Boyp ALEX- 
ANDER, Montreal, Quebec, Canada. 

994,118. PNEUMATIC BULB FOR HORNS. 

A. BROADFIELD, Philadelphia, Pa. 

; MUCK SHOVELING, CATCHING, 
AND CONVEYING APPARATUS FOR TUN- 
NELING-MACHINES. GeEorGE A. FOWLER, 
Denver, Colo. 

1. A pneumatically operating muck conveyer for 
tunneling machines, comprising a closed casing 
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having an opening in its top near the forward 
end, a shoveling lip having a closed top por- 
tion extending beyond said opening, a discharge 
aperture at the opposite end of the casing, 
a perforated plate extending beneath said open- 
ing.into said top portion and means for sup- 
plying compressed air beneath said plate, the 
perforations of said perforated plate being ar- 
ranged to direct said air to move said muck 
from said shoveling lip through said casing 
and discharge it from said discharge aperture. 
994,160. COAL-WASHING JIG ALBERT 
CHAREES HOECKER, Collinsville, Ill. 
994,167-8. FLUID- PRESSURE REGULATOR 
Cart G. Koppitz, Youngstown, Ohio. 
994, vt. AIRSHIP. HENRY P. RHETT, Hemp- 
stea 


N. 
994,202. MIRSHIP “ts nd, aaa GUSTAV 
SCHEEL, New York, 


994,220. FLUID- PRESSURE BRAKE. WAL- 
TER V. TURNER, Edgewood, Pa. 

994,255. AUTOMATIC SPRINKLER SYSTEM. 
ALMON M. GRANGER, Medford, Mass. 


1. In an automatic sprinkler system, a dis- 
tribution pipe provided with sprinkler-heads, 
means connected with said pipe to supply the 
same with water under pressure, a connection 
to said distribution pipe for charging the same 
with air under pressure, a valve in said connec- 
tion, and a by-pass around the valve of less 
area than the outlet of the sprinkler-head. 
994,294. OZONE-GENERATOR. EUGENE P. 

WOILLARD, Los Angeles, Cal. 
994,322. CASE-HARDENING. 

MACHLET, Elizabeth, N. J. 

1. The combination with an apparatus for 
compressing air and producing carbon-monoxid 
therefrom, of a case-hardening retort having a 
vent and ‘provided with heating means and con- 
nected to said producing apparatus, and an 
oil tank connected between the producing means 
and the retort, to cause the carbon-monoxid 
to pass through the oil in flowing to the re- 
tort; the connection being continuous from said 
air compressing apparatus to said vent, to en- 
able the former to force the carburizing gas 
to flow through the retort. 
994,335. PUMPING SYSTEM. 

PERKINS, Dinuba, Cal. 

1. A pumping system, comprising a main well, 
a number of auxiliary wells, means for siphon- 
ing water from the auxiliary wells to the main 
well, said mains consisting of vertically dis- 
posed pipes in each of said wells, a horizontally 
disposed pipe connecting the upper ends of said 
vertical pipes, pumping means for drawing air 
from the siphon through a pipe connected with 
said horizontally disposed pipe, a casing dis- 
posed in the main well on the lower end of the 
siphon, pumping means connected to said cas- 
ing, and a foot valve in said casing opening 
to the main well. 
994,339. AERIAL MACHINE. Pav. SEILER, 

San Francisco, Cal. 


ADOLPH W. 


ELIJAH H. 


994,344. PNEUMATIC TRANSMISSION SYS- 
TEM. JosepH J. STOETZEL, Chicago, IIl. 
994,417. AERODROME. NATHANIEL L. May- 


HEW, Beaumont, Tex. 


994, 422. MACHINE FOR MANUFACTURING 
GLASSWARE. FRANK O’NEILL, Zanesville, 
io. 
994,481. ATR- ee FREDERICK H. SAUER, 
New York, 
994,522 cane PUMP AND AERATOR. 


RoBert W. KELLEY, deceased, Atchison, Kans. 


994,555. PROCESS OF CONDENSING MILK. 
JAMES CHRISTIAN ALEXANDER, Roseburg, Oreg. 


1. The herein described process of concen- 
trating milk, which comprises the placing of 
the milk in a closed receptacle, creating a vac- 
uum within the receptacle to remove the air 
from the milk, agitating the milk after the vac- 
uum is created and the air removed from said 
milk whereby such agitation will not cause 
the milk to foam, and applying a _ freezing 
medium to the exterior of the receptacle to 
cause the water in the outer portion of the 
mass of the milk to freeze, the other elements 
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of the said outer portion of the milk becoming 

mixed with the unfrozen milk. 

994,611. MEANS FOR RAISING SUNKEN 
VESSELS. JAMES SKATSCHKOFF, St. Peters- 
burg, Russia. 

2. In an apparatus for raising sunken vessels, 
an air- and water-proof case formed of flexi- 
ble material and made of a size and shape cor- 
responding to the vessel over whose upper por- 
tion it is to be applied, ropes having fastening 
devices and adapted to be passed around the 
vessel lengthwise thereof and over the lower 
edge of the case for clamping the case tightly 
to the hull, and water and air pipes forming an 
attachment of the upper portion of the case, 
as shown and described. 

994,679. AIR-LIFT FOR AGITATORS FOR 
ORE OR OTHER MATERIALS. LEON PAUL 


HILxs, Tuolumne, Cal. 

JUNE 13. 
994,743. POWER-OPERATED PERCUSSIVE 
TOOL. CHARLES HERMAN HAESELER, Phila- 


delphia, Pa. 
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995,112. WATER-LIFT AND AIR-COMPRES- 
SOR. Ransom Y. BoveE, Denver, Colo. 
995,121. COMPRESSOR. JAMES H. DENTON, 
Milwaukee, Wis. 
995,135. CALCULATING- MACHINE. 
WILLIAM Harris, Birmingham, England. 
1. In calculating machines, the combination 
with a plurality of indicating disks, of a plu- 


ARTHUR 


rality of reciprocatory elements rotating the 
disks, pneumatically operated actuating and 
controlling mechanism for said elements, and 


manually operated controlling mechanism 
said pneumatically operated mechanism, 
stantially as described. 

995,148. ETCHING-MACHINE 

JOHNSTON, Pittsburg, Pa. 

3. An etching machine comprising a casing, 
erodent sprayers, water sprayers, air supply 
means common to the erodent and water spray- 
ers, and a plate holder rotatable within the cas- 
ing and adapted to support a plate within the 
range of all of said sprayers. 

995,210. ROCK-DRILL. THOMAS EDGAR ADAMs, 


for 
sub- 


FREDERICK E. 


Cleveland, Ohio. 
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994,757. 


FLYING- ome. 
ICKE, New York, 


GEORGE KUN- 


994, 782. ABROPLANE. | ROBERT PATON, Car- 
. Trington, N 
994,806. GLASS-MOLDING APPARATUS. JoHN 

z WANKO, Westport, Md. 

2. Ina glass blowing apparatus, the combina- 
tion with a blank mold, and a vertically mova- 
ble forming plunger, of an air supply pipe ar- 
ranged above the level of the mold, and a 
discharge nozzle carried by said pipe and pro- 
vided with ducts for respectively discharging 
blasts of air at different angles therefrom and 
respectively against the surface of the plunger 
and downwardly into the forming cavity of the 


mold. 
994,966. FLYING-MACHINE Ww. 
Pa. 


WooDINGTON, Folcroft, 
995,004. AERIAL MACHINE. Joun A. HoFr- 


MAN, San Francisco, Cal. 


JAMES 


995, 033. AIRSHIP. Ear.t M. RALLs, Sacra- 
mento, Cal. 
995, 060.” AIR-LOCK FOR CAISSON-SHAFT- 


ING. CHARLES P. DOWNING, New York, N. Y. 


995,248. DEEP-WELL PUMP. PETER J. 
GILDEA, San Francisco, Cal. 
995,361. AERIAL MACHINE. Emit. LOSSE, 


Villeneuve-St.-Georges, France. 


995,401. -UNLOADING DEVICE. HERBERT W. 
CHENEY, Milwaukee, Wis. 
JUNE 20. 
995,502. AUTOMOBILE-WHEEL WITH PNEU- 
MATIC AND SPRING HUB. CHARLES E. 


WADE, Masonville, and CHARLES J. LARGER- 

WALL, New York, N. Y. 

995,510. METHOD OF PRODUCING TRANS- 
PARENT CAMPHOR IN SHAPED PIECES. 
OTTO RUDOLPH DANIEL WiTt, Hamburg, Ger- 
many. 

Method of producing transparent camphor in 
any desired shape consisting in pressing the 
camphor in vacuum of a suitable degree. 
995,513. APPARATUS FOR DRYING AIR. 

PaAuL WuortTH, Luxemburg, Luxemburg. 
995,518. PNEUMATIC-DESPATCH-TUBE AP- 

ar Louis G. BARTLETT, Somerville, 

Mass. 
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995,550. FLYING-MACHINE. GEorRGE FRAN- 995,815. AIR-COMPRESSOR. ROBERT TEM- i 
cis Myers. Columbus, Ohio. PLE, Denver, Colo. i 
995,557. FREIGHT VESSEL. AuGust J. 995,819. FLYING-MACHINE. JAMES LESTER 
PEEBLES, Molson, Wash. WALKER, Eagle Point, Oreg. 
995,593. PNEUMATIC TOOL. GEorGE H. GIL- 995,882. AIR-BRAKE COUPLING. RoBerrT A. 
MAN, Claremont, N. H. WINTON, Bowie, Tex. 
995,614. VALVE MECHANISM FOR ROCK- 995,861. PNEUMATIC PIPE-COUPLING. JAmMEs 
DRILLS. Forpyce C. Loomis, New Phila- EDWARD GLEASON, Lockport, Ill. 
delphia, Ohio. 995,969. APPARATUS FOR VACUUM-CLEAN- 
995,678. POWER-RAMMER. FRANK W. Hup- ERS. BEECHER W. JUNK, Toledo, Ohio. 
son, East St. Louis, Ill. 995,998-9. APPARATUS FOR COATING OB- 
995,721. DRIER FOR PAPER. ALVA C. RICE, JECTS WITH SUBDIVIDED MATERIAL. 
Worcester, Mas. FRANKLIN F. BRADLEY, Chicago, Ill. j 
995,750. ATRSHIP. LINCOLN ‘ WINTERS and 1. Apparatus for coating objects with sub- 
SAMUEL HOFSTETTER, Freeport, IIl. divided material carried by air including a re- 
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ceptacle for the objects having an entrance 
opening for the objects; and mechanism for ef- 
fecting the forced passage of air within the 
receptacle, there being present a_ restricted 
opening for the exit of air from the receptacle 
interior to the external air, said mechanism 
operating to draw air from the exterior of the 
receptacle in a direction from the aforesaid 
entrance opening toward the aforesaid exit 
opening, whereby the escape of material-laden 
air through said entrance opening is materially 


prevented. 
996,042. TREATMENT OF POROUS STRUC- 
TURES. Jason C. Moore, Jonespoint, N. Y. 


2. The process of treating a porous material 
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molten slag into a closed chamber at approxi- 
mately the top of the same, and granulating 
the same by a jet of air under high pressure, 
causing it to fall in a granulated condition 
to the bottom of the chamber, and passing the 
blast of air to be heated through the falling 
particles, substantially as described. 

996,135. SAFETY BREATHING AIR-ARMOR 
- GEORGE POE, Norfolk, Va. 


996,160. BLOWER. JosEPH J. STOCKER, St. 
Louis, Mo. 
996,180. APPARATUS FOR BLOWING SOOT. 


THOMAS E. WHITE, Philadelphia, Pa. 
996,194. TILT-HAMMER. Huco AVERDUNG, 
Huckeswagen, Germany. 




















PNEUMATIC PATENTS JUNE 27. 


as concrete subjected to the action of water 
which consists first driving back the incoming 
water by a column of air under pressure, sec- 
ond following the same by a column of water- 
proofing fluid under pressure and their prevent- 
ing the escape of the fluid so introduced by a 
Suitable counter pressure around the area of ap- 
plication. 


JUNE 27. 


996,106. AERONAUTICAL CLINOMETER. 

JAMES MEANS, Boston, Mass. 

996,127. LIQUID-COOLER. WrutuiAm E. Pat- 

NAUDE, Merrimac, Mass. 

2. In a cooler of the type described, the com- 
bination of a liquid cooling receptacle having 
a cover hermetically fitting the receptacle, an 
inverted container having an air-tight com- 
munication with the receptacle, a vent-pipe hav- 
ing one end within the container, an air actu- 
ated valve controlling the said end of the vent- 
pipe, the opposite end of the vent-pipe communi- 
cating outside of the container. 


996,132. HEATING AIR FOR METAL- 
LURGICAL FURNACES. WALTER GEORGE 
PERKINS and WILLIAM MATTHEW BARKER, 


London, England. 
1. The method of heating blast air for metal- 
lurgical furnaces, which consists in introducing 





996,217. HUMIDIFYING AND AIR-MOISTEN- 
ING APPARATUS. StTuAarRT W. CRAMER and 
WILLIAM B. Hopce, Charlotte, N. C. 

996,321. FLUID-OPERATED FORCE-FEED 
LUBRICATOR. FRANK W. Epwarps, Logans- 
port, Ind. 

996,337. MACHINE FOR EXTERMINATING 
INSECTS. LEonipAs C. HILu, Harlingen, Tex. 


996,358. PNEUMATIC PRESSURE-GAGE. 
OLE OLSEN, Fruitvale, Cal. 


996,560. APPARATUS FOR PURIFYING 
WATER BY OZONE. CHARLES ’‘S. BRADLEY, 
New York, N. Y. 


1. The combination with means for supplying 
water and means for supplying ozone, of 
means for materially compressing said ozone 
by the water while in said water. 


2. The combination with means for supply- 
ing water and means for producing ozone, of 
means for introducing said ozone into said wa- 
ter, means for materially compressing said ozone 
isothermally in said water by the water, means 
for separating the resultant gas under pressure 
from said water, means for expanding said 
compresed resultant gas adiabatically and means 
for returning the expanded resultant gas to 
said ozone producing means. 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 














A Two-Stage Compressed Air Gathering Locomotive—one of twenty built for 
the Pittsburg-Buffalo Company. Wireless, Sparkless. Two-stage features add 
fifty per cent. to the efficiency and reduce the cost of installation, making our air 
haulage the most economical as well as the safest, cleanest, handiest and most 
dependable mine haulage in the world. 


Address H, K. PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 

















LOCOMOTIVES 


OF EVERY DESCRIPTION 





Compressed Air Locomotives 


for Mine and Industrial Service 


The Baldwin Locomotive Works 


PHILADELPHIA, Pa.,. U.S. &s 


Cable Address—“BALDWIN PHILADELPHIA” 
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HIS is the specialist's age. 
demand. 


field, like the famous kimono, covers everything and touches 
nothing. 

The Black Diamond covers only one branch of the min- 
ing field, and that is the coal industry. 

Machinery manufacturers, who have used our advertis- 
ing space for MORE THAN TWENTY YEARS, say that we reach 
the coal mine operators, mine managers and mine superin- 
tendents more thoroughly than any other paper. 


LET US QUOTE YOU RATEs. 


The man who claims to. know all about everything is not in 


The paper that claims to reach the coal operators, the zinc industry, and the entire mining 





CHICAGO, Manhattan Building. 
NEW YORK, 29 Broadway. 
PITTSBURGH, 1502 Oliver Building. 
COLUMBUS, 509 Brunson Building. 











TRA HEAVY, 


very promptly 
upon request. 


before leaving our factory. 
We solicit your orders and inquiries. 








McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
many years pees specialists in the manufacture of EX- 
HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 


You will find these fittings illustrated in our rg09, roth 
edition catalog, copy of which we will be pleased to send 


All of our valves are thoroughly tested and inspected 


tea nad 50-56 John St., N. Y. 





Factory } Paterson, N. J. 











CLASSIFIED BUYERS’ GUIDE 


Air Receivers. 


Air Cylinder Oil. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Chicago Pneumatic Tool Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Standard Oil Co. 
Vacuum Oil Co. 

Air Lift Pumps. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 


Westinghouse Air Brake Co. 


Air Gauges. 
oe, sama Machinery Co. 
McKiernan-Terry Drill Co. 


Westinghouse Air FPrake Co. 





Baldwin Locomotive Works,The 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Gardner Compressor Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 

Janney, Steinmetz & Co. 
McKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Air Tanks. 


Baldwin Locomotive Works,The 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 

Janney, Steinmetz & Co. 





McKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., H. K. 
Westinghouse Air Brake Co. 


Aftercoolers, Air. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Belting. 
Republic Rubber Co. 


Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 


Cameron Stm.Pump Wks,A:S. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 











SST 5 eer ; 





measured. 
Size of Well 10 in. 





Size of Water Discharge 6 in. 
Well 800 ft Pumping Level 50 ft. 
galions per min. Gallons being delivered over weir 1296 per min. 


@ © WE ALWAYS EXCEED OUR GUARANTEE. 


The absence of all obstructing mechanism in the well allows 
each well to operate to its entire capacity. 


Every Plant Installed Under Guarantee. 


Harris Air-Pump Company 
INDIANAPOLIS, INDIANA 


The 20th Century Air-Lift 


Space will not allow us to illustrate all wells we have pump- 
ing with our equipment, so we are pleased to give you some 
figures that will be of interest on the WELL, which is shown 
herewith under pumping conditions. 

The water from this well is discharged under our umbrella 
well top and flows into the weir box where it is accurately 


Depth of 
Rated Capacity of Pump, 800 
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THE ERIE UNLOADER—NEW STYLE 
True Eco nhomy ai — Bilis seen 


AIR COMPRESSORS 














Don’t make the mistake of buying an air 
compressor outfit on the basis of price only. 

A so called cheap compressor invariably 
requires constant attention, frequent repairs 
and involves heavy up-keep expense, hence 
is costly at any price. 

True economy consists in buying a com- 
pressor that is built right and that sells at a 
reasonable price, judged by the proper 
standard of construction value. 








Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor without shock or strain. 
Circulars sn application to 






















4 
|| JARECKI MFG. CO., - ERIE, PA. 
: j ALSO COMPRESSOR GOVERNORS 
Py eee 100 Cu. Ft. Air at 80 Lbs. 
e “H- ortable Outfit 
iad 9 Hours for 80c. 
National equipments are economical units IS NOT “A evowe* 
—simple, compact and rugged in design. . poea 
They operate reliably and give satisfactory 
service, yet require very little attention CURTIS AIR 
and cost practically nothing to maintain. COMPRESSOR 
We can furnish National portable outfits il 
with either D.C. or A. C. motor, and in ca- Just a Daily 
pacities ranging from 11-75 cu. ft. of free Performance 
air per minute. THE REASONS: 
F Weari 
Write today for Publication S91 fully describ- Parts. 
ing and illustrating them. No Stuffing 
Boxes 
a No Cross Heads 
National Brake No Guides 
pe Less Friction 
& Electric Co. Less ou 
wee sn Adjust- 
° e ments 
Milwaukee ls Wis. AUTOMATIC GOVERNING AND 
riots YORK, 111 Broadway. HIGH VOLUMETRIC EFFICIENCY 
HICAGO. 1344 First Nat’l Bank Bldg. et Ci ? :. 
PITTSBURG, 9th and Penn Ave. eee eee 
ST. LOUIS, 405 Security Bldg. j 
LONDON, ENG., 14 Great Smith St. Curtis & Co. Mig. Co. 























<p mmm it 1590 Kienlen Ave., ST. LOUIS, Mo. 
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JEWETT 


Machinery Illustrating 
a Specialty 


PHOTO - ENGRAVERS 
CATALOG DESIGNERS 


29 Broadway 
New York 


Blows your 


The Wm. 


everything. perfectly clean. 
case of ‘‘Press The Button.” 


WHY NOT USE THE 


POWELL Air Gun Valve 





work bench, machine tool, in fact 
Operation is another 
Order a sample. 


Powell Co., Cincinnati, 0. 





TANK 


For Air Pressure, Oxy- 
gen and Hydrogen 


Gasoline Tanks 


For Automobiles and Motor Boats a Specialty 
Write for new Price List 





SEA 





JANNEY, S$ 





SHELLS AND SHAPES 





MLESS STEEL 


SPECIALS TO ORDER 
LEAKLESS-RIVETLESS 


Ss 


TEINMETZ & CO., © PHILADELPHIA 














RANCH—-NEW YORK 





Blowing Engines. ,, ° 
Cooper Co., C. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 


Brakes, Air. 
National Brake and Electric Co. 
Westinghouse Air Brake Co. 


Catalogue Designers. 
Jewett. 


Channelers. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Charging Stations. 
Baldwin nares Works. 
Porter Co., K, 
Coal Cutters. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Coal and Ore _ Buckets. 
Clark Co., W. J. 
Galigher Machinery Co. 
Compressors, Air and Gas. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 


Harris Air Pump Co 
Ingersoll-Rand Co. 
MecKiernan-Terry Drill Co. 
Nationa] Brake and Electric Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Compressor Fittings, Air and Gas. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 





Gardner Compressor Mfg. Co. 





Gardner Compressor Mfg. Co. 


Mason Regulator Co. 

Powell Co., Wm 

Republic Rubber Co. 
Compressor Regulators. 

Chicago Pneum. Tool Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 


Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Core Making Machinery. 
Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 


Dust Exhaust and Collector Systems. 


Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 


Engine Room Appliances. 
Galigher Machinery Co. 


Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Foundry Appliances. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 
Foundry Facings. 

Jos. Dixon Crucible Co. 
Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 
Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 

Graphite Greases. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Gravhite Paint. 
Ga.:zher Machinery Co. 
Jos. Dixon Crucible Co. 


Hammer Drills. 


Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hammers, Calking and Chipping. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Hammers, Riveting. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. - 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 
Pangborn Co., Thomas W. 
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Brown & Seward | || COM — SED 


Theory and Computations 


AnEngineer’s Handbook 
PATENTS By ELMO G. HARRIS, C. E. 


The book is thorough und accurate. Asa 
mathematical book it is made valuable by 
full charts, tables, formulas and problems. 
P ATENT C AUSES Brief and concise, it might well be regarded 

as an engineer’s handbook on this important 
subject. 


EDWARD C. SEWARD ROBERT B. SEWARD 
E. CLARKSON SEWARD 








and 





136 pages, 6x9, illustrated, $1.50 (6s 6d) 
net, postpaid. 





OFFICES: FOR SALE BY 
The Compressed Air Magazine Co. 
261 Br oadway : : NEW YORK 11 Broadway, New York City 


























Mining and Scientific Press 


Controlled by T. A. RICKARD Associate Editors{ SOUR TEMAY DE KALB 


ESTABLISHED 1860 PUBLISHED WEEKLY 
Devoted to the science of mining and metallurgy. the application of 
geology to mining, and of chemistry to milling. Special corres: 


pondence from the principal mining centres of the world including 
London, Johannesburg and Melbourne. 


SUBSCRIPTION RATES PER YEAR: 
United States and Mexico, $3.00 Canada, $4.00 
All Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 
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Engineering -Contracting 
tells how all classes of work are done so as to save money and 
make money, and it gives itemized prices covering every detail of 
the construction. These are taken from the private records of men 
having charge of the work and are reliable and valuable. Thisisa 


Methods and Cost 


periodical and the only one of its kind in the world. 
regularly (and in nearly every case the files are kept for perma- 
nent binding) by more persons interested in engineering construction 
than read any other single periodical—Price $2.00 for 52 issues. 


SAMPLE COPIES—FREE 


Engineering -Contracting 


355 Dearborn Street, Chicago 


It is read 











Hoisting Machinery. 
Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 


Hoists, Air. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 


Hose Coupling and Clamps. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., W. J. 

Cleveland Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Hose, Sand Blast. 
Pangborn Co., Thomas W. 

Hose, Steam and Air. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
a Sent Co. 
McKiernan-Terry Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
njectors. ; 
Penberthy Injector Co. 

Locomotives, Compressed Air. 
Baldwin Locomotive Works, The 
Galigher Machinery Co. 
Porter Co., H. 

Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Galigher Machinery Co. 

Lubricating Greases. 

orne, Scrymser Co. 








Fiske Bros’. Refining Co. 
Galigher Machinery’ Co. 
Lubricating Oils. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 
Vacuum Oil Co. 
Lubricators. 
Powell Co., Wm. 
Magnetic Separators. 
Pangborn Co., Thomas W. 
Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. C. 
Mining Machinery. 


hicago Pneumatic Tool Co. 


Galigher Machinery Co. 

Ingersoll-Rand Co. 

McKiernan-Terry Drill Co. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Motors, Air and Gas 


hicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
National Brake and Electric Co. 
Stearns-Roger Mfg. Co. 

Nozzles, Air and Sand. 

Curtis & Co., Mfg. Co. 
Pangborn Co., Thomas W. 

Oil Cups. 

Galigher Machinery Co. 
Powell Co., Wm. 

Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 

Photo-Engravers 


Jewett. 
Pile Drivers, Pneumatic. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 





Pipe Joint Compound. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
dham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Cameron Stm. Pump Wks, A.S8. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. : 
Cameron Stm. Pump Wks, A. 8. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Quarry Machinery. 
Bury Compressor Co. 
Cameron Stm. Pump Wks, A. 8. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
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SELF-DRAINING 


AUTOMATIC 


25 years’ experience in injector 
construction has made the Pen- 
berthy Automatic the world’s most 
efficient boiler feeder. 


PENBERTHY INJECTOR CO. 


RE-STARTING 


INJECTORS 


Over 625,000 of these injectors 
have been made and sold during 
the last quarter century. 


A copy of our new magazine ‘‘Injector 
Talks,’’ will be sent free. 


Detroit, Mich., U.S. A. 


























SECOND EDITION, REVISED AND ENLARGED 


COMPRESSED AIR PLANT 


THE PRODUCTION, TRANSMISSION AND USE OF COMPRESSED AIR, 
WITH SPECIAL REFERENCE TO MINE SERVICE 


By ROBERT PEELE 


Mining Engineer and Professor of Mining in the School of Mines, Columbia U niversity 





As compared with the first edition the size of the second edition is increased 174 pages and the illustra- 
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DRI LLg§—Rock-Hammen—core 


—FOR ALL CLASSES OF WORK— 


AIR COMPRESSORS 


FOR FULL PARTICULARS WRITE 


McKIERNAN-TERRY DRILL CO. 


115 BROADWAY, NEW YORK CITY 








THE only publication in the 


world devoted exclusively 
to the boiler-making industry is 









— THE — 


BoILER MAKER 


Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copy 














The 
BOILER MAKER 


17 Battery Place 
NEW YORK CITY 








For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil’?? ana 


‘Paragon’? 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM 
DRILL OILS 


CYLINDER and VALVE 
OILS 


—— MADE BY — 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 


BOSTON 


FALL RIVER 


PHILADELPHIA 
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The ST. JOHN 


INDICATING AND RECORDING 


AIR METER 


Measures “All of the Air’ at 
all Pressures and Temperatures. 








SEND FOR BOOK LET 


THE ACCURACY OF THIS 
METER IS GUARANTEED. 


G. C. ST. JOHN 
140 Cedar Street 
New York 














Qestcott Proportional Meter 


WITH SPONGE DIRT AND MOISTURE COLLECTOR FOR MEASURING AIR 


In Any - At Any 
Volume up Pressure up 
to 4,000 to 500 Ibs. 
cubic feet per square 
per minute inch 




















—— MANUFACTURED BY —— 


Metric Metal Glorks : : Grie, Pa. 
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“Chicago Giant” 
ROCK DRILLS 


Keller Stone Tools 


Surfacers 


Plug Drills 
Hammers, Etc. 


A full line of accessories. 


SPECIAL PRICES on CARVING TOOLS 





well and favorably known to need 


special comment. 


MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


CHICAGO 


Branches Everywhere 


NEW YORK 





WESTINGHOUSE 
Air 
Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are govy- 
erning considerations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 
valuable tables of useful in- 
formation for users of com- 
pressed air. Send for it. 





Westinghouse Port- 
ablet ompressor. (Air 
Cylinder smaller than 
Steam Cylinder.) For 


High-Delivery  Air- 


Pressures. 


The Westinghouse Air Brake Co., 
PITTSBURG, PA. 


Chicago St. Louis 
Hamilton, Ontario. 


New York 
Canada: 





A Noiseless Air Compressor 


UPY COMPRESSOR CO 
A ERIE. PENNA LS All Sizes. 
Triumph All Types. 
in rteha Built to meet 
Pneumatic any 
Engineer- Engineering 
in g. Requirements 





Cut below illustrates Bury Compound Air Duplex 
Steam Air Compressor equipped with Bury Patented 
Automatic Pneumatic Force Feed Oiling System. 


Most Simple, Most Perfect, Highest Quality Throughout 





BURY COMPRESSOR CO., ERIE, PA. 


WE SOLICIT YOUR INQUIRIES. 
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